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TWENTIETH ANNUAL MEETING 


OF THE 


Nationa! Tuberculosis Association 


Tue Twentieth Annual Meeting of the National Tuberculosis Asso- 
ciation was held at the Baptist Tabernacle, Atlanta, Georgia, on May 6, 7, 
8, 9, and 10, 1924. 

The meeting was called to order at 8:15 o’clock on Tuesday evening 
by the President, Dr. Livingston Farrand. Addresses of welcome were 
made by the Hon. Clifford Walker, Governor of Georgia, Hon. Walter 
Sims, Mayor of Atlanta,;and Dr. Stewart R. Roberts, representing the 
Fulton County Medical Society and the Georgia Medical Association. 
Following the address of the President, (Page 25), the report of the 
Executive Office for the year ending May 1, 1924, was presented (Page 
33). Dr. Farrand then introduced Mr. Einar Holboell of Denmark 
(Page 16). Mr. Holboell in 1904 originated the Christmas Seal and 
from him Jacob Riis borrowed the idea which was later taken up by 
Miss Emily P. Bissell of Delaware, and still later became the National 
Tuberculosis Christmas Seal of the United States. 

The report of the Nominating Committee, which had been appointed 
in March, was presented by the Chairman, Dr. Charles J. Hatheld’ The 
Committee placed in nomination fifty directors, each to serve a two-year 
term. The report of the Committee on Nominations was as follows: 


REPRESENTATIVE DIRECTORS 


Miss Ita Stocks, Mr. Henry Richards, 
Alabama. Maine. 

Dr. A. C. Shipp, Dr. Sumner H. Remick, 
Arkansas. Massachusetts. 

Dr. Charles O. Giese, Dr. C. L. Scofield, 
Colorado. Minnesota. 

Dr. William C. Fowler, Dr. W. MeN. Miller, 
aout Missouri. 

Dr. E. W. Glidden, Dr. John F. Allen, 
Georgia. Nebraska. 

Dr. George Thomas Palmer, Mr. John G. Winant, 
Illinois. New Hampshire. 

Dr. Gardner C. Johnson, Mr. Charles Gibson, 
Indiana. New York. 

Dr. Forrest L. Loveland, Mr. Frederic B. Pratt, 
Kansas. Brooklyn. 
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REPRESENTATIVE DIRECTORS 


Dr. .R: L.'Cariton, Mrs. E. P. Wanzer, 
North Carolina. South Dakota. 

Dr. Horace T. Price, Mr). W: Butler, 
Oklahoma. Texas. 

Dr. Charles J. Hatfield, Dow. O. Levy, 
Pennsylvania. _ Virginia. 

Dr. Harry Lee Barnes, Prof. John Weinzirl, 
Rhode Island. Washington. 

Dr. G. Windesheim, 
Wisconsin. 


DrreEcTors AT LARGE 


Mr. Edmund B. Ball, 
Indiana. 

Mr. Emile Berliner, 
eG. 

Prof. John R. Commons, 
Wisconsin. 

Mr S: rlatt, 
New York. 

Dr. Oscar Dowling, 
Louisiana. | 

Dr AiR MoM.’ Landis, 
Pennsylvania. 

Dr. George M. Price, 
New York. 

Dr. Robert H. Babcock, 
Illinois. 

Mr. R. B. Mellon, 
Pennsylvania. 

Dr. John J. Lloyd, 
New York. 

Dr. Henry Sewall, 
Colorado. 

Mrs. Gordon Finger, 
North Carolina. 

Mr. J. F. Owens, 


Mr. Fred A. Howland, 
Vermont. 

Dr. Hugh B. Campbell, 
Connecticut. 

Dr. J. Woods Price, 
New York. 

Dr. Louis V. Hamman, 
Maryland. 

Dr. Matthias Nicoll, Jr., 
New York. 

Dr. John B. Hawes, 2nd, 
Massachusetts. 

Dr. Haven Emerson, 
New York. 

Miss Mary E. Murphy, 
Illinois. 

Dr. R. M. Olin, 
Michigan. 

Dr. Joseph H. Odell, 
Delaware. 


Surgeon General Hugh S. Cumming, 


Le Gat 


_Dr. Donald B. Armstrong, 


New York. 


Oklahoma. Mr. Wadleigh B. Drummond, 
Maine, Clerk. 


The Committee nominated Mr. Charles F. Brooker of Connecticut and 
Dr. C. D. Selby of Ohio as directors at large to fill respectively the 
vacancies caused by the resignation of Dr. David R. Lyman and Mr. 
Theodore S. Huntington. 

The report of the Nominating Committee was approved and the names 
of the members were forwarded for formal election to Portland, Maine, 
where the corporate meeting of the members of the National Tuberculosis 
Association was held on Wednesday, May 7, 1924. The members listed 
above were duly and legally elected. 
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The following Committee on Resolutions was appointed by the 
President : 


Dr. Edward O. Otis, Chairman, Boston, Massachusetts. 
Dr. Alfred Meyer, New York, New York. 

Dr. LeRoy S. Peters, Albuquerque, New Mexico. 

Dr: R. L. Carlton, Winston-Salem, North Carolina. 
Dr. W. M. Smith, Richmond, Virginia. 


On behalf of the Committee on Resolutions, Dr. Edward O. Otis, 
Chairman, presented the following resolutions with the endorsement of 
the Committee. Each of the resolutions was adopted unanimously. 


1. Framingham Demonstration. 


Wuereas, The National Tuberculosis Association has received the final report 
of the Framingham Community Health and Tuberculosis Demonstration; and 

Wuereas, The Demonstration operating since January 1, 1917 to December 31, 
1923 has in these seven years achieved notable success along a number of lines, 
to wit. the following: 

(a) A decrease of 9 per cent. in the general death rate under the average for 
the pre-Demonstration decade; 

(b) A decrease of 40 per cent. in the infant mortality death rate under the year 
preceding the Demonstration ; 

(c) A decrease of 68 per cent. in the tuberculosis death rate under the pre- 
Demonstration decade average, as compared with a decrease of only 32 per cent. 
in the control towns; 

(d) An increase in the percentage of early stage cases of tuberculosis discovered 
during the Demonstration from 55 per cent. to 88 per cent.; 

(e) An increase of from 15 to 50 per cent. of tuberculosis cases treated in 
institutions; and 

(f) An increase in the total amount of expenditure for health work in the 
community both by public and private agencies during the Demonstration from 
$6,400 to $43,000, or from approximately 40 cents per capita to $2.40 per capita 
per year; and 

Wuereas, These results of the Demonstration have been of inestimable benefit 
to the campaign against tuberculosis in the United States and have set a standard 
for municipalities and other communities throughout the world; therefore be it 

Resolved, That the National Tuberculosis Association hereby desires publicly 
to express its thanks to the Metropolitan Life Insurance Company for providing 
the funds with which to carry on this Demonstration; to the special committee 
of the National Tuberculosis Association which was responsible for the general 
supervision of the work; and to the Demonstration staff which labored faithfully 
to bring about the results recorded above. 


2. Indigent Migratory Consumptive Problem. 


Wuereas, Thousands of tuberculosis patients are being directed every year by 
their physicians to go to one of the climatic states in the southwest in search of 
a cure for tuberculosis; and 

Wuereas, A very large proportion of these patients are leaving home at the 
direction of their physicians without adequate funds to care for themselves or 
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their families and are therefore becoming ea upon the relief agencies of 
the southwestern states; and 

Wuereas, The relief agencies of the southwest are unable to take care of this 
added burden and are appealing to the National Tuberculosis Association for 
support and measures to prevent migration of indigent consumptives, therefore be it 

Resolved, That the National Tuberculosis Association hereby urges all tuber- 
culosis agencies official and non-official, and all physicians in eastern and middle 
western states to exert all influence possible by publicity, by personal advice and 
otherwise to prevent patients without sufficient funds migrating to the southwestern 
states; and be it 

Further Resolved, That the tuberculosis associations, state and local, be urged 
to cooperate in every possible way with relief agencies in the southwest and 
elsewhere to ameliorate the condition of indigent consumptives in the southwestern 
states. 

3. Spitting Menace. 


Wuereas, Many scientific experiments and practical observations have demon- 
strated over and over again that human sputum causes human tuberculosis, and 

Wuereas, Living and virulent tubercle bacilli are comepnly found in the sputum 
of diseased persons, and. 

Wuereas, There are a considerable number of persons affected with tuberculosis 
who are not cognizant that they are diseased and who not uncommonly have 
tubercle bacilli in their sputum, and 

Wuereas, The filthy and disgusting habit of spitting constantly exposes healthy 
persons to the risk of tuberculosis and other infections, and. 

Wuereas, The increased growth and overcrowding of our cities makes this 
danger greater, therefore be it 

Resolved, That the National Tuberculosis Association calls to the attention of 
all persons the danger of spitting upon the floors of homes and buildings and 
sidewalks and urges upon all health and police officers and governmental officials 
the necessity of taking such action as lies within their power to enact anti-spitting — 
legislation or ordinances or to enforce such legislation or ordinances if already 
enacted, and 

Further, be it Resolved, That the executive office of the National Tuberculosis 
Association be instructed to bring this matter to the attention of health officers 
and the public by such methods as may seem practicable and that it urge all 
tuberculosis and public health associations and other civic bodies to unite in 1925 
for a special campaign against public spitting. 


4. Tuberculosis Cases in General Hospitals. 


Resolved, That the National Tuberculosis Association reaffirms its belief in the 
need of admitting cases of pulmonary tuberculosis to general hospitals in order 


to permit of a more intensive training of the young medical men of the country 
in this important field. 


5. Originator of the Christmas Seal. 


Wuereas, Mr. Einar Holboell of Denmark has honored the National Tubercu- 
losis Association by being its guest at this Twentieth Annual Meeting, 

Resolved, That the National Tuberculosis Association hereby publicly expresses 
its appreciation to Mr. Holboell for attending the annual meeting and also for 
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his great service to the National Tuberculosis Association of the United States 
and other tuberculosis associations throughout the world in devising and making 
available the Christmas Seal idea for raising funds for the anti-tuberculosis move- 
ment. 


6. Invitation to International Union. 


WuHe_reAs, Tuberculosis is a world-wide problem, and 

WuereAs, The International Union against Tuberculosis represents the co-ordi- 
nation of the leading agencies engaged in fighting tuberculosis throughout the 
world, be it 

Resolved, That the National Tuberculosis Association, does hereby extend a 
cordial invitation to the International Union against Tuberculosis to hold its next 
meeting in the United States. 


7. Appreciation of Local Arrangements. 


WuHereas, the National Tuberculosis Association at its Twentieth Annual Meeting 
has enjoyed the delightful hospitality of Atlanta and the State of Georgia, and 


Wuereas, the delegates desire to express their hearty appreciation to the many 
individuals and groups who have contributed time and effort in making the meeting 
successful, therefore, be it 

Resolved, that the thanks of the National Tuberculosis Association be extended to 
the following: 

To the Georgia Tuberculosis Association and especially its President, Dr. E. W. 
Glidden and its Managing Director, Mr. Jas. P. Faulkner, to the Atlanta Tubercu- 
losis Association and especially its officers and Miss Mary Dickinson, the Executive 
Secretary, to the Battle Hill Sanatorium and its Superintendent, Dr. J. H. Bradfield, 
to Mr. Trammell Scott the Marshal of the Automobile trip to Stone Mountain and 
his four assistant marshals, to all members of the General Committee on Arrange- 
ments and the Hospitality Committee, and also to the large number of Civic and 
Social Organizations represented on these committees; to the newspapers who have 
given so generously of their space in reporting the various meetings and to the 
Atlanta Convention Bureau which made it possible for the meetings to be held in the 


Baptist Tabernacle, and also assisted in other ways in preliminary arrangements 
for the meetings. 


Following the report of the Committee on Resolutions, the following 
resolution, presented by Hugo A. Brown, was adopted by the members 
of the Association. 


Resolved, That the National Conference of Tuberculosis Secretaries be requested 
to cooperate with the National Tuberculosis Association in seeing to it that the 
anti-spitting resolution is placed in the hands of all health and police officers, and 
newspapers in the United States. 


About five hundred persons were registered at the meeting. The 
clinical Section and the Pathological Section each held three sessions; 
the Sociological Section held four sessions, and the Nursing Section, 
two sessions. There was in addition a meeting of the Advisory Council. 
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At a meeting of the Board of Directors on May 7, the following 
officers were elected for the ensuing year. 


Dr. Charles J. Hatfield, Pennsylvania, President. 

Col. George E. Bushnell, California, Honorary Vice-President. 
Dr. W. Jarvis Barlow, California, Vice-President. 

Dr. Hoyt E. Dearholt, Wisconsin, Vice-President. 

Dr. George M. Kober, District of Columbia, Secretary. 

Mr. Henry B. Platt, New York, Treasurer. 


The following directors in addition to the President, the Vice-Presidents, 
the Secretary and the Treasurer, were elected to serve on the Executive 
Committee for the ensuing year: 


Dr. Henry Boswell, Mississippi. 

Dr. James A. Britton, Illinois. 

Mr. Homer Folks, New York. 

Dr. A. M. Forster, Colorado. 

Dr. James Alexander Miller, New York. 
Dr. John H. Peck, Iowa. 

Mr. Frederic B. Pratt, New York. 


The following persons were elected by the Board of Directors Honor- 
ary Members of the Association: 


Dr. Edward O. Otis, Boston. 
Dr. Vincent Y. Bowditch, Boston. 
Dr. William H. Welch, Baltimore. 


At a meeting of the National Conference of Tuberculosis Secretaries 
on Friday evening, Mr. Einar Holboell of Denmark was introduced and 
spoke on the origin of the Christmas Seal. Mr. Holboell spoke as 
follows: 


I have come from a far-off country, from little Denmark. Many people know of 
my land only because they have read Shakespeare’s words in Hamlet: “There is 
something rotten in the state of Denmark.” 

Don’t believe this! Denmark is a little pretty land. It is beautiful with forests 
and lakes and has good-natured inhabitants. We have only one mountain, it is 
400 feet high, so we have named it: “Heaven-mountain;’ maybe you would call 
it the “sky scraper mountain.” We make the choicest butter, our hens lay many 
eggs and we manufacture excellent bacon. We have poets, too. You know Hans 
Anderson, don’t you? : 

I shall now have the great honor to tell you a little about our Christmas Stamp. 
(Julemarket). In my country we have the good custom to send each other 
Christmas greetings by letters. Consequently the number of letters increases very 
much during the month of December, and the Post Office staff have therefore a 
much greater work during that time. When others are rejoicing on Christmas 
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eve together with their wives and children the Post Office staff must work hard, 
and not only on that evening but on many previous days and nights. 

In 1903 I was a Postal clerk, and on Christmas eve I stood as usual and worked 
hard with the thousands of Christmas letters. Then the thought struck me: An 
ordinary letter is useful, it contains or asks for information, a Christmas letter is 
only written for the sake of politeness and kindness, more or less earnestly meant. 
There ought to be a higher postage on such letters—and then I had the idea of the 
Christmas Stamp. 

I saw at once that the Christmas Stamp ought to be sold at the Post Offices 
and that it should cost only a trifle, so that all could afford to buy it. The well-to-do 
who send many letters would have to spend more money and the poor could have 
the pleasure of affording it also. 

I formed a committee of men of distinction. The Ministry gave its consent to 
the Christmas Stamps being sold at the Post Offices, and the staff one and all, 
agreed voluntarily to sell the Christmas Stamps at the busiest time of the yéar. 

The Danish press was exceedingly friendly and advertised the case all over the 
country. A Christmas Stamp was printed with the picture of the then recently 
deceased Queen Louise of Denmark, and it had the text: “Julen 1904” on it. 
The result of the sale was far beyond expectations, namely about 70,000 Danish 
Crowns. The sum has increased year by year. Last year the profit was 217,000 
Danish Crowns. During the twenty years the Christmas Stamp has been sold we 
have had a total of two million seven hundred thousand Danish Crowns. 

The purpose was to erect a hospital for tuberculous children, and the hospital 
was built at Kolding Fjord, with room for about 165 children, and till now about 
3,000 little sick girls and boys have gone there and been healed. 

The committee has presented it to the Danish National Society for the fight against 
tuberculosis, which now manages it. The sanatorium ‘has cost one million two 
hundred thousand Danish Crowns. The Christmas Stamp committee has now three 
homes intended for weak children who after having been to a hospital want recrea- 
tion, and the committee has given great sums to societies which aim at helping sick 
and poor children. 

Sweden followed in our footsteps, as soon as they heard of the idea. Their 
National Society sent a man to Denmark to familiarize himself with the matter. 
Sweden is, as you know, a much larger country than Denmark, and the first year 
they got 116,000 Crowns. But they committed the great mistake of selling the 
stamps the whole year, and therefore the interest weakened year by year, until 
the result was only 30,000 Crowns. Then they completely imitated the Danish 
system and the sum rose to about 100,000 Crowns a year. The reason why the 
Christmas Stamp yields such big sums is to be sought in the fact that it is sold 
only a short time of the year so that people do not get tired, and it is sold at 
Christmas time when all hands and hearts are open. 

Later on many other countries followed, until the idea spread all over the world, 
and I have the great pleasure of seeing that also the United States of America 
introduced the Christmas Stamp, attention having been drawn to it by Mr. Jacob 
A. Riis, the great philanthropist, who was born in Denmark. 

Through the information I have been favored with I see what big amounts this 
great and powerful country spends on Christmas Stamps, and it is one of the 
greatest pleasures of my life to believe that my little Christmas Stamp has been of 
use to mankind. 

In conclusion I should like to tell you a little fairy tale, if you don’t mind. 
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THE CHRISTMAS STAMP—A FAIRY TALE 
By 


CarL EWwALp 


Once upon a time there was a stamp which was quite unlike all other stamps 
one could buy. It was bigger. It was of a different shape and a different color. 
And it had such a strange face. 

“I wonder what kind of a fellow he is,” said the ten-ore stamp and turned up its 
official nose. (The ore is the smallest Danish coin). 

“Surely, there must be something bad about him,” said the five-ore stamp which 
thought it must affect double the importance, because it was only half the price. 

“He costs only two ore,” the three-ore stamp said scornfully. 

“There, there...... it is not the money that signifies so much,” said the one-ore 
stamp. “One is useful and comes in handy sometimes.” 

“Well, yes,” sighed the two-ore stamp which was tired of all the printed matter it 
had to carry about. 

The twenty-ore stamp could afford to be civil. It was made for long distance 
traveling, you know, so it looked at things like a man of the world. 

“Let us ask the man,” it said, “supposing, of course, that none of the higher 
stamps wants to speak first.” 

The fifty-ore stamp and. the one-crown stamp looked as if they had not heard 
anything at all. 

“Perhaps that gentleman will now tell the colleagues who he is,” said the twenty- 
ore stamp. 

“I am the Christmas Stamp,” said the new one in so low and modest a voice that 
they could hardly hear it. 

“Perhaps you have been engaged to undertake all the Christmas work?” said the 
twenty-ore stamp sarcastically. 

“Alas no!” said the Christmas Stamp, “I am unable even to carry the smallest 
letter or card across the street.” 

“Then you are not one of our class?” 

“Yes.... mo.... yes....” The Christmas Stamp stammered and was so em- 
barrassed that it was quite a pitiful sight. 

“I must point out to you,” said the the twenty-ore stamp, “that here in the 
service each one has his special work to do. Each carries his postal matter, you 
know. Or, ‘prepays it,’ if you like that expression better. We don’t want any 
idlers among us.” . 

“I am no idler,” said the Christmas Stamp, “I carry something too.... I ‘prepay’ 
something too....” 

“He is weak-headed” said the five-ore stamp. 

“What the dickens do you carry then?” asked the three-ore stamp. 

“Well, don’t be angry with me,” said the Christmas Stamp, “you may find it 
foolish and conceited, because I am so unimportant and quite unofficial—but it is 
true, I carry bricks.... bricks to a big house, which is to be built some day, and 
in that house sick children are to live and be healed.” 

The Christmas Stamp was interrupted by a roar of laughter from the real 
stamps. When at last they could not laugh any more the twenty-ore stamp ex- 
claimed: “No.... that story is too good, my dear. Bricks are sent by freight, 
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and sick children go as passengers. You can never become a postal official, I 
must therefore beg you to make yourself scarce. You waste time and take up 
room. You have no business here.” 

“Hear! hear!” cried the fifty-ore stamp. 

And then it was heard. ; 

But the Christmas Stamp remained where it was, pleading its case. It shouted to 
everybody who appeared at the counter: 

“Oh...buy me, please....put me on the letters, stick me on for mercy’s sake: 
somewhere in a corner, so that I can go along with the letter.....1 cost only two 
ore.... I am the little Christmas Stamp.” 

“Indeed, that is too bad,” exclaimed the ten-ore stamp. 

“It is absolutely contrary to the postal regulations,” said the twenty-ore stamp. 

But it was Christmas time, and the people were good-natured. 

“The little nice stamp is to be pitied,” they said. 

And they bought it and put it on their letters. There were people who put on two, 
and some put on ten, but no one failed to affix at least one. 

When Christmas was over all the Christmas Stamps were gone. Then came the 
next Christmas, and the next one, and the Christmas Stamp was there right enough 
every time. 

And then one day.... one day a large beautiful house was seen with the sun 
shining through its windows. 

“What a lot of bricks there are in that house!” said the twenty-ore stamp. 

“TI carried them,” said the Christmas Stamp. 

“What a number of healthy and happy children are coming out of that gate!” 
said the fifty-ore stamp. 

“I ‘prepaid’ them,” said the Christmas Stamp. 

“Then you are as good as any one of us,” said the crown stamp. And no more 
was said about it. 

For when the crown stamp had spoken nothing more was to be said. 
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The Balance Sheet and Statement of Income and Expense for the 
fiscal year ending December 31, 1923, are given below and are summar- 
ized from the audit of the books of the Association made by Searle 


Oakey and Miller. 


BALANCE SHEET, DECEMBER 31, 1923 


ASSETS 
Cash: 
In Equitable Trust Co. meinem cin si etn $13,788.39 
Add: Items in Process of Collection....... 69.10 
$13,857.49 
Corn Exchange Bank (Executive Cash 
Bind ine no et ie ok cet oe os wee ci cine 3,450.00 
Petty): Gashy 24s Aon ete os beens ae 50.00 
Accounts Receivable: 
Customers (State Organizations, etc.)...... $19,811.71 
Advances to staff i472 hin det nkae eves 480.77 
Inventories: 
Publicity, Supplies ss. 70V5 2 eee eee eee $2,144.77 
Stationery and Office Supplies............. 681.18 
Postage :ACCOUNE: 4 vac SH nw i calsis oe wales asthe 538.36 
Office Furniture and Fixtures..-........55..% 
Investment : 
Journal of the Outdoor Life......:........ $3,651.49 
Supply | Setvice erica sais teen on ok Rete $72,146.00 
Less: Amount transferred to fund for 
preparation of seal supplies............ 10,000.00 62,146.60 
Deferred: 
1923 (Wampaion) Expensecchs sss case ee ened $16,626.29 
Less: 1923 Seal Sale Percentage received 
Ine LOLS rast cea Rel Cees ce Unter 1,536.61 
LIABILITIES 
Accounts Payable: 
Purchases Creditorstet, ae cue ears vi gids $277.80 
Suoply (Senvice scien Ae haw sn cee 1,658.89 


$17,357.49 


20,292.48 


3,364.31 


7,296.21 
65,798.09 


15,089.68 


$129,198.26 


$1,936.69 
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Revolving Fund: 

Patan raniiarys Lil OLS. sic ce tivw sled baie o'n hits 
Additions : 

Income from Life Memberships (per reso- 
lution of the Executive Committee, dated 
(eth AG LUE 9 | Se SR aA a 
Donations (per resolution of the Execu- 
tive Committee dated June 21, 1923).... 
Deducted from 1923 Income per budget.. 
Smithsonian Institute Exhibit Fund.......... 
Surplus 


eoresreeer eee ees ere eovr eee seas ees ees sea oe 


STATEMENT OF INCOME AND EXPENSE 


$25,719.37 


2,600.00 


5,344.09 
10,000.00 


For THE YEAR ENDING DECEMBER 31, 1923 


INCOME 


1922)Christmas. Seal:Sale Percentage:.. 20... cee cece 
Less: Expenses in Connection with Campaign 1922...... 


e@eeeee ese eo eee eer eros eeves eee eee e288 8 8882 D 


Peres eMnnnreye PD Ls EES ica s op wee ea ae sina’ ee ae 
Reenter eee ee or NMS LL Asi ks ve seee so tlaeiae 
eitereatinccervieds Olly LOANS Was aiaG we be Ske eeceecdaeewces's 
Interest Received on Bank Deposits............ecceeeeees 
Discount: Received-on-Lrchases iiss. cee ce ees eee 


Total Income 


eovsseeese ee oeee sees eeseeoee ee e228 298 2 @ 


EXPENSE 


Direct Service Charges: 

Loss from Operation of the American Review of 

SPREE US re eg re ree aig ge Sa ig) ob 'n aceiels & olb'ia S)el e wie oe 
PPEIISTEATIVE | SETVICO) © EY sek ua ove oss Ss 8 s' oiae els masse 
CON is ae ie Rie vials BODE voce BH Sie wae lels 
CE VECO I ee ata fia cass e+ o'¢ sige se amid aieiaile 
Medical research: LE XPENSGe o: Faved. cc's lee Vein welded beg 
MAUR EMME SE TMC OE ee a Gack co's igs « okie hike hes alate ale ny cll 
Publications and Publicity Service.......... $37,552.36 


* Of this amount a part is non-liquid as follows: 
Accounts Receivable not collectable in 1924. 
inventory, Not salable in) (19247 oi. ees. bee 
HonpiituTe Vand MH EXbUuLes sci yes ce wo! ores 200 Nees 
Journal of the Outdoor Djifes.....00-0.-.06s 
parE. Service. 

CHL MEN NS SEB c aterm c keys ra itace: wats Vers\e le oats 


$62,146.60 
Less: 


Revolyine Bund wos «ss cles + sislsce 43,663.46 
1923MCampaion. HxXpenses ss). 2 sos os 2 sis ale ster 


RG PAIME SIZED IIS ear ec etlev che. e le slave Te bigs: gunisselene 
ess Nion slicittid ASSETS. | ae) isles tierede.s 


Surplus or balance available for use in 1924......... 


$192,633.90 
23,162.74 $169,471.16 


$7,284.11 
38,244.69 
6,617.94 
18,263.91 
5,859.82 
3,174.08 


12,245.59 


18,483.14 
16,626.29 


$60,286.32 


eoov ere eeeae 
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$43,663.46 
1,000.00 
*82,598.11 


$129,198.26 


2,600.00 
15,348.68 
5,748.59 
1,397.30 
673.65 
140.37 


$195,379.75 


$82,598.11 
60,286.32 


$22,311.79 
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Less: Printing and Clerical Salaries for 
1923 Campaign transferred to 1923 Cam- 


paion. \Exepnse acelin. ess éeas eens $5,803.13 
Modern Health Crusade Service.......... 
Statisticald Service isc ox. ten sae sae eee 


Renth: fos elias ad ce wd Sa aly oe 
Stationery and, Office Supplies... .0...4.... 
POStager os oa, cal iannahetoc aes aesieats eae eee 
Preiohtvand. Hapress. ioe sere suet eee ake 
Conference and Meeting Expense.......... 
Traveling, “Expensé 2. hb ene) wee $17,148.56 
Less: Portion chargeable to 1923 Cam- 
paign transferred to 1923 Campaign 


Eexpensedent Boi peer ae Cok hea are 3,361.97 
elephone Wee fo uAe ey ee nnc see ne Cea 
Pelegranh. eunigis a iarsy waren Eke e raed Dees 
Discount (A lowed aeareeseeae ta ccs ee tee. 
Employnient Service vc bce uses seek oes 
Medical Examination of Employees........ 
Dues and Appropriations: 
Natronal® Health; Councils scot tse. sae 1,500.00 
National Child Health Council........... 125.00 
dnternational HUNtONuy cag soueeol ch ates ee 97.00 


Transportation Committee of A. N. A.... 100.00 


Depreciation of Office Furniture and Fixtures 
Creneral Ofice: Ex pensay apne marae 


Add: 
Profit from Operation of the Supply Service for the year 
eided Decenmiberssh, 192s. cope ee ay ee 
Profit from Operation of the Journal of the Outdoor 
Life for the year ended December 31, 1923............ 


Excess'of Income Over Expense for the Year Ended De- 
Cembers SL O28 ere ei os Ren an eee el 
Deduct: 


Amount Transferred from 1923 Income to Revolving 
Bund peri Budget ory toaaet.. 61 aka aeea nee et ate 
Sales of Life Memberships transferred to Revolving 
Fund per resolution of Executive Committee dated 
Jiner2 O25 eae Lei...) . Seale eee ae 


$31,749.23 
15,103.91 


6,859.49 


$10,657.52 
2,805.83 
4,017.89 
546.82 
1,409.29 


13,786.59 


*$131,157.18 


$64,222.57 


698,85 


544.16 
100.75 
1,200.00 
13247 


1,822.00 


1,442.61 


1,132.83 


$28,483.14 


1,464.72 


$10,000.00 


2,600.00 


40,291.31 


$23,931.26 


29,947.86 


*$53,879.12 


* This does not include the expense of conducting the 1923 Christmas Seal Campaign. This 
expense being carried over to be applied against the income from the Campaign, which will be 


received in 1924. 
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Donations of $100.00 or over transferred to Revolving 
Fund per resolution of Executive Committee dated 
EE Ny alesis a Mees Maly bees Stel are! ale wghslat eid Laan 

Appropriation for Smithsonian Institute Exhibit........ 

Amount transferred from Supply Service Profit for 1923 
to Revolving Fund for Preparation of Seal Supplies. . 


mepericem a Fansterred: tO OUrpPlUS ) .. cee ede s dee ceedeus 


10,000.00 


23 


$28,944.09 


$24,935.03 


In order that the financial condition of the Association as of April 
1, 1924, may be shown, a statement is given below showing actual receipts 
and expenditures for the first three months and estimated receipts and 


expenditures for the balance of the year. 


STATEMENT OF ACTUAL AND ESTIMATED RECEIPTS AND EXPENDITURES FOR THE 


YEAR 1924 
RECEIPTS 
January 1 to March 31, 1924: 

1923 Seal Sale Percentage. .0s.4 she... ee $133,664.34 
PES AAMC re DGNALLONS 5 je.c.2.. 6 ole pice e 8 ass 3,726.00 

Review Subscriptions, Advertisements and 
SEE Ue IOS Pe SRE i aE a ee 3,965.21 
UCASSTPERAS.  eyideleag” SAUER A nes 2° en aa 168.00 


Rent from National Health Council........ 154.26 


April 1 to December 31, 1924 (estimated) : 


ioe ee oes ale ak ercentawes, Sen che sees es $73,948.39 
CRI OA TIONS i fis ek icnr ale alse oa vce 13,274.00 
Review Subscriptions, Advertisements and 
ee EMP LR 5 ie cig led Oe ts, Fi a easels 5,534.79 
TURE 20) 2 po SRILA Sean) Saag am 1,632.00 
Bee ieree renters ak, ese tice cates « 6,000.00 
etiiater tite AJUtCOOL LITE... 6s. ce sues 1,200.00 
Rent from National Health Council........ 486.66 
Mee SP ECOIDES Foe ac tels, oodles s etieicmee 
EXPENDITURES 


January 1 to March 31, 1924: 


MMAR TESB PORTE te clei sivr s wiame vje's @insh dis $24,601.49 
Mireene Feat, CLUSAe ss. 625 ose ace bo ese 1,720.29 
oh NS ONS SR Se a 1,739.72 
a MN ts Sk AWS ipss 9 0 Se soap wae 5,156.27 


SERRATE PEIN ee da stata a ava Ree aie @ soe 1,799.05 


$141,677.81 


102,075.84 


$243,753.65 
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Publicity and) Publications) 4i: 0.0 oe eee $6,925.39 
Library ne as dine es ld sibs eae ae 957.01 
Cammpaigti uri eee eo cai Ce nes 1,764.99 
REVICW i AEAEE AGW vise ssi soy eco 2,722.49 
Appropriations.) eas ae 1,136.25 
Medical: Researclr, . 3.0 U2.4b. nu ae ee ee 1,230.54 
$49,753.49 
April 1 to December 31, 1924 (estimated) : 
Totaly Work2 Budget... cio. cuaeiatoea ee ee $244,200.00 
Less: Expenditures as above..........:... 49,753.49 
$194,446.51 
Total Expenditures) cae oleae $244,200.00 
Excess of Expenditures over Re- 
ceipts for 1924 (estimated)...... *446.35 


$243,753.65 


* Covered by balance on hand January 1, 1924. 


Respectfully submitted, 
H. Bs Pras, 
May 1, 1924. Treasurer 


ADDRESS OF THE PRESIDENT 


By Livincston Farranp, M.D. 


ItHaca, N. Y. 


Iv 1s with a sense of very real privilege that I open officially this 
twentieth annual meeting of the National Tuberculosis Association. One 
welcomes, or should welcome, at any time an opportunity for a review of 
progress and method; and the close of a second decade of intensive effort 
seems to offer an especially appropriate occasion for an introspective 
survey. 

It is quite inevitable that our minds should be turned to-night to a 
comparison of our results with the forecasts of twenty years ago and of 
the methods now employed with those tentative essays in an unexplored 
field which were put in operation in 1904. It was a historic step which 
resulted from the first meeting of a far-seeing group, for the National 
Tuberculosis Association has not only accomplished much in its own 
domain but has been a notable factor in stimulating similar organized 
efforts in related fields, until there has been brought about a nation-wide 
movement for the building up of the people’s vitality which offers the 
greatest promise. _ 

When the Association was first organized the underlying idea was 
undoubtedly that by intensive educational methods the American people 
could be informed of the prevalence and the danger of tuberculosis 
and the methods by which the disease could be prevented. It was hoped 
that a sufficient number of sanatoria and hospitals could be constructed 
for the treatment and care of all patients affected with tuberculosis. 
It was hoped that, by scientific research, a definite cure might be dis- 
covered and that the whole tuberculosis problem might be solved in a 
relatively brief time. 

In 1904 many of us felt that our knowledge of tuberculosis was very 
nearly complete. As we look back over the past twenty years, we cannot 
fail to realize that it was our ignorance that approximated completeness 
and that the striking fact has been the successive increases of knowledge 
with the consequent changes in the anti-tuberculosis program. In 1904 
it was generally known that tuberculosis was caused by the tubercle 
bacillus, that it was a communicable disease, that infection was brought 
about by the inhalation of the bacilli and that this infection was most 
frequently seen in crowded homes and particularly in the congested 
tenements and quarters of our large cities. The fact that infection usually 
took place in childhood was not accepted nor was it generally understood 
that infection from tuberculosis might take place without causing active 

25 


26 ADDRESS OF THE PRESIDENT 


disease. As early as 1892 Loomis of New York had demonstrated that 
when autopsies were made on individuals who had died from accident 
when in apparent good health, tubercles were frequently found and that 
when the material from these tubercles was injected into small animals, 
active tuberculous disease was induced. Naegeli had also found that over 
90 per cent. of the autopsies performed in a general hospital on per- 
sons dying at all ages revealed evidence of healed or active tuberculosis 
and suggested that everyone becomes more or less tuberculous: before 
death, a substantial proof that infection may occur without active disease. 
In 1903 Von Behring made the flat statement that in all likelihood 
tuberculous infection commonly occurred in childhood and remained 
dormant until the disease was lighted up by some acute disease, overwork 
or other cause. © 

The statements of Loomis, Naegeli and Von Behring were not gener- 
ally approved or, at least, their implications were not recognized. With 
the generally accepted facts of the situation at that time it seemed per- 
fectly possible to destroy all bacilli at their source by giving instructions 
to tuberculous patients in their homes and by preventing expectoration 
in the streets and public places. The number of tubercle bacilli would 
immediately become less and the chances of becoming infected would 
be immediately diminished. The Association, therefore, urged the adop- 
tion of ordinances to prevent expectoration in public places, and it was 
urged that tuberculosis be generally made reportable so that health 
officials would be able to give the advice necessary to patients affected 
with the disease. With this same idea in mind the Association and 
physicians generally believed that it would be possible to construct a 
sufficient number of sanatoria and hospitals so that every patient affected 
with the disease might be isolated, as was urged by Newsholme and Biggs, 
and that those in whom the diagnosis was made early enough might be 
cured of the disease. These ideas resulted in a rapid increase in the 
number of sanatorium and hospital beds and in special dispensaries, in 
order to provide for the early detection of the disease. Tuberculosis 
nurses were employed to give instruction to the patients in their homes 
and to secure admission to hospitals and sanatoria for such patients as 
were in need of such care. Nearly everyone was satisfied with this 
campaign, to which was added the educational propaganda which was 
extensive and which was largely increased after the International Con- 
gress on tuberculosis in 1908, influenced by a remarkable exhibit on 
tuberculosis shown at that Congress. A similar exhibit had been prepared 
two years earlier by our own association and demonstrated to thousands 
of people by Mr. E. G. Routzahn in the principal cities east of the 
Mississippi. Later an exhibit was shown in every state west of the 
Mississippi by Mr. W. L. Cosper of the Association staff. These exhibits 
gave an enormous stimulus to the anti-tuberculosis campaign. 


There have been certain changes in method during the last six or seven 
years due to the increase of our scientific knowledge. The discoveries 
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of Loomis, Naegeli and Von Behring were slow in being accepted, but 
when Pirquet gave us the simple tuberculin test in 1907 physicians in 
general began to accept the idea that nearly everyone was infected with 
tuberculosis, that such infection took place in childhood and that as each 
year of life passed a larger proportion of individuals in civilized countries 
were infected with the bacillus. We then began to realize that there was 
a marked difference between infection and disease and that nearly every- 
one became infected with tuberculosis by the age of twenty, but that 
only a certain proportion of these people became actively diseased. This 
point of view has been of very great significance and has brought about 
a change in the method of attack on the tubercle bacillus. The efforts 
to cure the adult patient and to prevent the dissemination of the tubercle 
bacilli from sick patients were continued, and an active campaign for the 
care of children who were underweight or undernourished and to provide 
preventorium care for them was undertaken. Further, it was found that 
almost equally good results could be obtained for delicate children by 
providing open-air schools or open-air classes, by extra feeding and by 
more careful supervision, by providing summer outings for them and by 
endeavoring to instruct the parents to care for the child in such a way 
that it would not develop tuberculosis. These measures were taken 
primarily to help the child who was definitely undernourished and who 
had been exposed to tuberculosis or what is now generally known as a 
“contact.” In 1916 the Association conceived the idea that not only 
should the undernourished child be cared for but also that a serious effort 
should be made to improve the health of all children. A very ingenious 
plan was thought out by Mr. Charles M. DeForest which is now familiar 
to all of you—a plan known as the Modern Health Crusade. Without 
dwelling upon the details of the Modern Health Crusade I wish to em- 
phasize the fact that it is a direct attack upon perhaps the most important 
problem now confronting us, namely, the establishment of sound individual 
health habits in the children of the country. 

Unfortunately, there exists no agreement among authorities in pedagogy 
as to the best way in which this end can be attained, and much remains 
to be worked out as to method. There can be no doubt, however, that 
the Modern Health Crusade has made a striking contribution and that 
in cooperation with the other national agencies working in the field, notably 
the Junior Red Cross and the American Child Health Association, a 
proved and accepted method will ultimately be achieved and universally 
adopted in our schools. I need not say that I heartily approve the 
recommendations made by the Managing Director and the Executive 
Committee, looking toward the extension of health education for all 
classes of the community. This remains, as it has always been, a primary 
function of the National Association. 

We have also a very striking contrast between the organizations that 
were available to combat tuberculosis twenty years ago and those that 
are available for this important work to-day. In 1904, if my recollection 
is accurate, there was a state association in Pennsylvania and perhaps 
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a score of local societies scattered through the country. These few associ- 
ations prior to the creation of the National Association represented the 
only voluntary efforts that were being made to combat tuberculosis. 
A number of health departments had already shown some evidence of 
leadership and in particular the Health Department of the City of New 
York which, under the direction of the late Dr. Hermann M. Biggs, had 
made more progress and taken more fundamental steps looking to the 
eradication of this disease than any other city in the world up to that 
time. To-day we find an association actively engaged in fighting tuber- 
culosis in every state in the Union and over 1,350 local associations. 
Practically every health department takes special cognizance of the 
problem, although it must be admitted that in many of them the pro- 
vision made for meeting the situation leaves much to be desired. The 
various state and local associations were organized either by the National 
Association or through the leadership of individuals within their own 
territories. These voluntary associations have been an all-important 
factor in the anti-tuberculosis campaign and I cannot commend too highly 
the activities which have been carried on by them. In this connection 
I wish to pay a special tribute to a group whose services are not always 
recognized. The brunt of the work of a voluntary association is borne 
by its executive, and it is to the executive secretaries of these associations 
that the greatest praise is due for having so effectively carried on the 
work of their societies. It is matter for congratulation that in nearly 
every state in the Union there is now an organized health department, 
an institution for the care of tuberculosis patients, that most of our 
larger cities have accommodations for advanced cases of the disease, 
that the number of dispensaries and tuberculosis nurses has mounted 
steadily and that provision for the care of children has increased espe- 
cially during the last decade. 


This marked progress has been possible because we have been able to 
raise an almost constantly increasing sum of money each year for the 
voluntary associations. The fund-raising campaign focuses the atten- 
tion of the people on the tuberculosis problem. Searching questions are 
asked, and the public support given to the movement has been the great- 
est factor in stimulating appropriations by official bodies for the con- 
struction and maintenance of sanatoria, hospitals and dispensaries and 
for the employment of physicians and nurses. 3 


The method employed in the fund-raising campaign is familiar to all 
of you. Launched first in 1907 in Delaware by Miss Emily Bissell, 
under the name of the Red Cross the seal sale netted $3,000. Since that 
time the total sum has largely and steadily increased and in 1923 was 
over $4,000,000. The sums raised in the various communities are usually 
well expended but here I feel that I must sound a note of caution. Fund 
raising should always be based on a sound program of active work. 
Experience has shown that surpluses, except in very moderate amounts, 
are demoralizing and unwholesome. Seal-sale funds should not be set 
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aside from year to year and husbanded for some expensive construction 
project. 

In appeals for funds, definite sums should be asked for, based on a 
definite budget for a program approved by the local association. Over 
zealous executives should not take advantage of prosperous times and 
their good salesmanship to raise money for enterprises of doubtful value, 
nor should associations be forced to speculate on various uses for their 
funds after the returns are complete. 

The executive should see to it that his budget is approved and that 
expenditures do not exceed income. Associations should neither run 
into nor remain in debt. 

Sound finance and accurate audit are a source of strength in our 
associations. The program should be tested, its cost of application 
determined, the budget approved, needed funds secured, resources hus- 
banded, accurate audits made and thus confidence obtained by giver and 
administrator. 

In a large number of our cities a new method of financing the local 
social-welfare agencies has developed and is known as the Community 
Chest. The community chest or financial federation endeavors to raise 
funds for the support of all social agencies and requires each agency to 
submit a request for funds with a program of work and budget for the 
ensuing year. : 

This method is somewhat in conflict with the seal-sale campaign and 
frequently creates difficulties for the executives of the state and local 
tuberculosis associations. I believe that we should make every effort 
possible to maintain a seal sale on account of its educational value, and 
if that is not possible we should at least make use of this educational 
device by such distribution and accompanying information as may be 
available. 

A newly formed or even an older community chest will not as a rule 
make an appropriation for a tuberculosis association based on its pre- 
vious income from the sale of seals. The association will be compelled 
to submit a careful program and itemized budget and the executive must 
be prepared to explain and support every part of that program and 
budget. This is sometimes a trying task but it has its wholesome aspect. 

The registered device, the double-barred cross, belongs to the National 
Association and this has been the medium through which the seal-sale 
campaign has become so successful. The National Association now 
grants its use to its directly affiliated associations which act as its agents 
in accordance with the annual contract signed by the National with the 
various associations. The National Executive Office endeavors to ren- 
der to the agents every possible service it can with the means available, 
subject to the general policies laid down by the Board of Directors and 
Executive Committee. 

The present system of representative directors is working well, though 
such a system in a country as vast as ours cannot be perfect. It is, 
however, democratic and correct in principle. Yet the Board, consti- 
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tuted as it is, cannot, with its meetings necessarily infrequent, define 
specific needs of service. The Executive Office, however, endeavors to 
sense these needs through intimate contact with state and local execu- 
tives, either through small advisory committees or larger meetings. This 
mutual interchange of opinion and this balance between the Board, the 
Executive Committee and the National Executive Office have brought 
about a uniformity of purpose to the mutual understanding and advan- 
tage of the entire group of tuberculosis associations. 


These problems of organization are important but should not be 
unduly magnified. There is no question that at times too much thought 
and energy is expended on such abstractions as by-laws, rights and 
authority to the detriment of effective work. 


Without organization, however, little progress can be made and, di- 
rectly and indirectly, the organizations have played a very large part 
in reducing the death rate from tuberculosis in this country. 


Each year we have seen improvement and each decimal point less in 
the mortality rate means so many fewer deaths, so many fewer patients, 
so much less suffering and anxiety and so much less economic loss. For 
these gains we are grateful and we hope that the end of the next twenty 
years will find us much nearer the final solution of the problem. 


We must, however, frankly recognize the fact that in tuberculosis, as 
in other communicable diseases, there are many agents which play a part 
in their reduction or increase. We know that there are biological, eco- 
nomic and other factors which, interwoven with the great complexity 
of our modern life and civilization, exert an influence which is impos- 
sible accurately to estimate. There is a group of individuals who firmly 
believe that the death rate from tuberculosis was declining as rapidly 
prior to the anti-tuberculosis campaign as it has since its inception. 
These individuals hold that the chief cause of the decline is the actual 
inheritance of the individual and that if no attempt had been made to 
combat the disease the diminution would have been just as rapid. There 
are others who believe that the economic factor plays the most important 
part, and from that point of view it is the food supply which claims 
first attention and that the increase or reduction of the death rate from 
tuberculosis depends largely upon the amount of food available for the 
masses of the population. To substantiate this they point to the experi- 
ence in Europe where the death rates have increased enormously from 
tuberculosis in times of food scarcity and have diminished in turn in 
times of plenty. We have also noted as a result of careful studies made 
by our own tuberculosis organizations of the comparative death rates 
from tuberculosis in different sections of the country, of the same state or’ 
in different localities in a large city, that there is a variation in the death 
rates of over 1000 per cent. In the sections of cities where living con- 
ditions are of the best it is not uncommon to find death rates from tuber- 
culosis as low as 25 per 100,000 while, on the contrary, in the poorer dis- 
tricts where the families live in overcrowded conditions, and where a 
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low standard of living exists with every opportunity available for infec- 
tion, the death rates will run as high as 400 to 600 per 100,000. 

We should look these facts in the face, consider them carefully and try 
to find new ways of ascertaining, if possible, what the exact factors are 
which play such an important part in bringing about the development 
of the disease tuberculosis, once infection has taken place. We must 
also face the fact that in some states and cities, where little or no effective 
anti-tuberculosis work has been done by the health departments or by 
the voluntary agencies, a reduction in the death rate has taken place 
similar to that where the official and voluntary machinery has been most 
active and effective. In order to learn more of these problems the Nat- 
ional Association appointed a special Committee on Medical Research 
several years ago which is engaged in considering and encouraging sci- 
entific investigations by qualified workers in special fields. An inquiry 
has recently been made as to the amount of funds and the number of 
workers available and it is known that in six different laboratories up- 
wards of $200,000 annually is being expended on tuberculosis research 
with not less than 25 highly skilled technical workers. In a recent presi- 
dential address before this body Dr. Webb pointed out the need of fur- 
ther research in tuberculosis, emphasizing what knowledge had already 
been gained and indicating the obvious gaps in that knowledge. Labora- 
tory and clinical studies since that time force us to accept the fact that 
we are far from knowing all that must be explained about tuberculosis, 
its causes, its treatment and its methods of prevention; nor can we wholly 
and satisfactorily explain the diminution of the death rate. On the other 
hand, we may heartily congratulate ourselves upon certain demonstrable 
facts. First, that an individual affected with tuberculosis at the present 
time has an excellent chance of cure and that this apparent cure or 
“arrest,” if you prefer, will be permanent in most instances if the mode 
of life of the patient is properly directed. 

We know, as Dublin told us last year, that the sanatorium has been 
most effective in prolonging the life and economic usefulness of large 
numbers of persons. We know, that tuberculosis from a humanitarian 
standpoint is better understood and that there is a greater aspect of 
hopefulness in the homes of the poor, where the disease most frequently 
occurs, than has ever been known before. We know that the death rate 
has been diminished by one-half. We know that gains are being made 
everywhere in the death rate from nonpulmonary tuberculosis hand in 
hand with the diminution of the death rate from the pulmonary form. 
We know that during these past two decades there has been a steady 
prolongation of life at each age period until the average age of death 
to-day is 55 where twenty years ago it was only 48. That our National 
Tuberculosis Association and its affiliated societies have had a very large 
part in these notable gains, there can be no legitimate doubt. 

One closing word as to the future. Each succeeding year of experience 
has shown how inextricably our campaign against tuberculosis is tied up 
with every other movement for the prevention of disease and the im- 
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provement of the public health. So true is this that it is inevitable, if our 
accumulated energy and resources are to be given their fullest expres- 
sion that there must be a frank modification of program and an enlarge- 
ment of activity. This must be done, and done only, in fullest coopera- 
tion with the other national organizations which are striving toward the 
same end and which are now associated closely with us in the National 
Health Council. It is a splendid record of public service which these 
twenty years have written for our Association and I predict no less 
notable a contribution in a broader field in the two decades to come. 


REPORT OF THE EXECUTIVE OFFICE OF THE 
NATIONAL TUBERCULOSIS ASSOCIATION 
MAY 1, 1923 — MAY 1, 1924 


DurinG the past year the Executive Office has had in mind constantly 
the relative importance of the different phases of anti-tuberculosis work 
and the results of other factors in the anti-tuberculosis campaign which 
are not specified in the authorized forms of tuberculosis work. It is evident 
to those who have worked continuously in the office that there are a num- 
ber of factors at work in the tuberculosis problem and that the work of 
the official health departments and voluntary health associations in pro- 
viding facilities for the care of patients affected with tuberculosis, in 
improving the methods of finding patients in the incipient stages, in secur- 
ing appropriate treatment for them and in stimulating educational propa- 
ganda, has been most important in the anti-tuberculosis campaign. 


It is realized, however, that when comparative studies are made of cities 
of a similar size, tuberculosis death rates have diminished whether or not 
anti-tuberculosis work has been effectively organized. The same is true 
of larger political areas. The influence of a continued state of under- 
nutrition, as observed in many European countries during and since the 
war, has emphasized the importance of nutrition, for in practically every 
European state the death rate from tuberculosis has increased in times of 
scarcity of food and decreased when an adequate food supply was provided. 
This, however, has not been the only reason because various other eco- 
nomic causes have undoubtedly influenced the movement in the death rates 
in these European countries. 

To those who have been interested in the tuberculosis problem it must 
be evident also that many factors play a part in the reduction of tuber- 
culosis. The diminution in the amount of acute communicable diseases, 
the general improvement in health as evidenced by our diminished general 
death rates, the installation and provision of safe supplies of milk and 
water, the extension of the activities of our health departments, and the 
increase in the amount of information on medical and public health sub- 
jects prepared for popular use, have resulted in an improvement in our 
methods of living. Our satisfactory business conditions have made it 
possible for the general mass of the population to take advantage of this 
information and to maintain a standard of living higher than has ever 
before existed in this country. We may say then that among the reasons 
for the declining tuberculosis mortality have been the improvement of the 
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standard of living, the better understanding of the masses on methods 
of healthful living, and the general extension of the anti-tuberculosis and 
health measures taken by both health departments and voluntary agencies. 


Scientific Work 


As was indicated in the report of the Executive Office for the year 
1922, the basis of our program must rest upon scientific research and 
every advance made in our knowledge is of direct or indirect value to 
the anti-tuberculosis movement. No noticeable scientific achievements 
have been attained during the past year although many notable contribu- 
tions have been made on the anatomy of the lung, the chemistry of the 
tubercle bacillus and the immunological reactions in persons affected with 
tuberculosis. Further knowledge is needed on many important phases, 
such as the relation of nutrition to tuberculosis, and the relation of the 
standard of living to tuberculosis. In the field of treatment and possible 
cure, many fundamental problems remain unsolved, such as the reasons 
why the tubercle bacillus is acid fast, what reactions take place in the body 
cells when the tubercle bacilli begin to grow within the body and the 
cause of this growth, the reasons why proliferation occurs as a defensive 
mechanism, why scar tissue develops and why calcium is deposited in scar 
tissue. If we only knew the reasons why these various processes occur, 
it might be possible to produce some of them artificially in the human 
body with highly satisfactory results. 


The usual number of new cures for tuberculosis have been exploited 
during the year. Each one has been studied by the National office without 
finding any evidence that the hopes claimed by the various promoters 
could be realized. There seems to be a common misconception of 
the medical profession on the part of certain groups of the laity as ex- 
pressed in a feeling that the medical profession or some of its members 
desire to suppress information in regard to certain cures. The facts are 
exactly the opposite to what some of our critics claim. There is, as is 
well known, an intense desire on the part of the National Tuberculosis 
Association to find a cure for tuberculosis and to herald its method of 
application as far and wide and as rapidly as possible. If a satisfactory 
remedy is discovered, its method of manufacture will be announced to 
the medical profession and its production will be safe-guarded so that 
all persons in need of such a remedy will be assured of receiving it at 
the minimum cost. The discoverer or discoverers will not attempt to 
secure personal gain from its manufacture, and the remedy will be based 
upon scientific evidence which will be entirely satisfactory to the Com- 
mittee on Medical Research of this Association. Critics sometimes forget 
that when salvarsan was first introduced into this country for the treat- 
ment of syphilis, even though it was an article controlled by a patent in 
Germany, the results of its use were so accurately described and were so 
convincing that no medical man of prominence repudiated the claims made 
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by its discoverer Ehrlich. The same is true in regard to the discovery of 
insulin by Banting, and the medical profession has gladly made use of this 
excellent aid in the treatment of diabetes. 


Changing Conditions 


Twenty years ago the chief cause of death in the United States was 
tuberculosis. Today this is the third of the more important causes of 
death and the death rate is continuously diminishing in nearly every part 
of the country because of the reasons just explained. The death rates 
from tuberculosis (pulmonary and other forms) in the U. S. Registra- 
tion Area for five year periods since 1900 have been as follows: 


1900 1905 1010) LOLS 1920 1921 1922 
Per Oris: occ e ss 201 192 160 146 114 99 97 
Pulmonary ...:. 181 167 140 128 101 86 


With this diminution in the death rate and the concomitant diminution 
in the number of living persons affected with the disease, expenditure for 
the care and control of tuberculosis by official and voluntary agencies has 
been constantly increasing and it therefore seems wise for every state and 
local association to study the tuberculosis problem in its own territory with 
the greatest care. There is no doubt that if such a study be made, it may 
be found that some of the sums of money now expended on anti-tuber- 
culosis work might be more profitably expended on other forms of health 
work. The number of such localities, however, will be limited and there 
is every intent on the part of the National office and the Executive Com- 
mittee to urge all the affiliated associations to “finish the job.” There is, 
however, a growing conviction that the tuberculosis problem is now no 
longer a problem of a single disease but that it has become a general health 
and economic problem. 

When within a given territory there is one bed available for each 
annual death; when there are not only sanatoria but hospital facilities for 
advanced cases and institutions provided for children in the proportion 
necessary; when there is an adequate number of diagnostic centers, spe- 
cial classes for tuberculosis in dispensaries and a sufficient number of 
public health or tuberculosis nurses; when the state or local authorities 
publish regularly educational material on the subject of tuberculosis; and 
when the majority of the nurses have introduced as part of the required 
course a system of health education, it would then seem not only wise but 
essential for a voluntary health association or tuberculosis association to 
extend its program so as to include some other form of health activity. 
This matter was proposed to the Executive Committee at its meeting in 
March, 1924, and the Executive Committee adopted a resolution to the 
effect that the Association would consider favorably a request from an 
affiliated association for adopting a special Christmas seal contract which 
would permit that association, in a state where the work just outlined had 
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been accomplished, to engage in additional activities with the following 
provisions: That such activity be outlined in detail and approved by the 
Executive Committee; that the activity be one in which a member agency 
of the National Health Council is interested; that the affiliated association 
seek the cooperation of the member agency of the National Health Council 
representing the activity which the association proposed to undertake; and 
that when these conditions were met, the Association would consider au- 
thorizing the expenditure of seal funds for carrying out that par- 
ticular activity. In substance this means that the Executive Committee 
has considered a recommendation of the Executive Office that an exten- 
sion program be authorized. In many parts of the United States, how- 
ever, the anti-tuberculosis program is still in its infancy and it has been 
pointed out before that no universal program can be adopted, and that the 
economic conditions must be carefully considered before attempts can 
be made to undertake programs which the population of that section of 
the country is neither able nor willing to support. 


Affiliated Associations 


At a meeting of the Board of Directors held in January, 1924, the 
Managing Director read a report on the condition of a number of the 
affiliated associations. This report was not included in the minutes of 
the meeting and was read solely for the information of the Board. The 
National office is taking steps, however, to bring about an improvement 
in the organization, or if necessary the reorganization, of several of the 
affiliated associations. 

Seal Sale Contract 


Several minor modifications have been made in the seal sale contract 
for 1924 and in particular one which may cause concern to some of the 
affiliated and local associations in that under Authorized Forms of Pre- 
ventive Tuberculosis Work, the following statement appears: 

“In using the phrase ‘pending public provision’ in paragraphs 6, 7, 8, 
and 9, it should be understood that funds derived from the sale of seals 
may be used for the maintenance of hospitals, sanatoria and/or perma- 
nent camps only for a temporary period, during which serious effort will 
be made by the Agent for the seal sale to bring about the maintenance of 
such hospitals, sanatoria and camp facilities by the proper state or local 
governmental agencies.” The other changes in the contract are of minor 
importance and for the purpose of clarification. It is proposed that still 
further clarification be given to the authorized forms of preventive — 
tuberculosis work and that they be re-arranged in a way which would 
emphasize those which are the most important. 


Executive Committee 


The Executive Committee held a meeting at Santa Barbara on June 
20, 1923; in conjunction with the Board of Directors, on October 16, 
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1923, at Pittsburgh; on January 16, 1924, at New York in conjunction 
with the Board of Directors, and on March 22, 1924, at Chicago. 


ADMINISTRATIVE SERVICE 


The activities of the Administrative Service have been reported in 
some detail to the Executive Committee and Board of Directors at the 
meetings held since the last annual meeting. During the year the Ad- 
ministrative Service has given thoughtful consideration to possible changes 
in program, commented on elsewhere in the report. The Service has also 
considered various possibilities for strengthening the work of the weaker 
associations. This has been furthered by a number of field trips taken 
by the Managing Director and Mr. Hopkins. 

The Managing Director has written a number of articles and reports 
on various phases of the Association’s work and in addition has given a 
number of addresses and lectures. He has also written a book entitled, 
“Tuberculosis: Nature, Treatment and Prevention,’ which is one of a 
series on health subjects being prepared by the National Health Council, 
and an article on “The Present Knowledge of Tuberculosis’ which was 
published in a book entitled, “Science Remaking the World.” 


Accounting 


A number of improvements have been made in the accounting system. 
The separation of all funds for purchase and resale of supplies has 
simplified the monthly statements of expenditure and has enabled the 
Service to keep a close check on expenditures. In the last annual report 
it was stated that it was essential for the Association to work within its 
budget and to complete its fiscal year with a definite balance in the 
treasury. This has been carried out. 

The Administrative Service has appreciated keenly the necessity of 
having the finances of the Association in a sound condition, of knowing 
the financial status and of having accurate estimates of expenditures pre- 
pared for the remainder of the fiscal year and submitted monthly. The 
Service has also taken cognizance of the fact that in many of the 
affiliated associations an elaborate system of accounting is not always 
feasible, but efforts have been made on a number of occasions to assist 
associations in maintaining an accurate system of bookkeeping. They 
have been generally and specifically urged to maintain a balanced budget 
and to keep accurate control of expenditures. The Massachusetts Tuber- 
culosis League invited the cooperation of the National office on this sub- 
ject. Mr. Hopkins made a study of the administration of the League 
office, and Miss Dornin, the Accountant of the National Association, spent 
three days in the office of the Massachussets League in Boston, outlining 
a revised system of bookkeeping. Mr. Sharpe and Miss Dornin have also 
attempted to draw up an outline of a simple bookkeeping system for local 
tuberculosis associations, which will be presented to the secretaries at the 
time of the annual meeting. 
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MEDICAL SERVICE 


Dr. Pattison of the Medical Service has spent a large amount of time 
during the past year in field service, given largely to surveys of _tuber- 
culosis programs and tuberculosis institutions. He reinspected the institu- 
tions visited in 1922 in the State of Washington and was gratified to find 
that many of his suggestions and recommendations had been put into 
operation. At the request of Dr. Olin, State Commissioner of Health in 
Michigan, an exhaustive study of the tuberculosis situation in that state 
was made, twenty institutions were visited and a complete report sub- 
mitted to the State Commissioner of Health. A similar survey was made 
in the State of Louisiana at the request of Dr. Dowling, the State Com- 
missioner of Health, and a report has been submitted. 

At the request of the American Child Health Association, Dr. Pattison 
studied the demonstration work being done at Mansfield, Ohio, and sug- 
gested a tuberculosis program. A study of the tuberculosis work in 
Cincinnati was also made at the request of the Community Chest of Cin- 
cinnati and the Cincinnati Tuberculosis League. At the request of Dr. 
Monger, State Commissioner of Health of Ohio, the Franklin County 
Sanatorium was inspected and also the tuberculosis work being done in 
the city of Columbus. The tuberculosis situation in Fulton County, New 
York, was studied at the request of the Tuberculosis Committee of the 
State Charities Aid Association and a report made thereon. 

Dr. Pattison’s time has also been occupied in relation to the Potts 
Memorial Hospital, in attending a number of conferences and meetings 
and in making a number of addresses in New York, Philadelphia, Boston 
and other places. Numerous conferences have been held in connection with 
the work of the Veterans Bureau with individuals interested in its work. 
Dr. Pattison with other members of the staff has prepared an extensive 
report on the cooperation given by the National Association to the 
Veterans Bureau and to other federal agencies engaged in the care of 
veterans. 

Mr. Kidner has visited more than fifty places in the states of Michigan, 
Wisconsin, Illinois, Missouri, Oklahoma, Arkansas, Tennessee, Alabama, 
Georgia, Massachusetts, Ohio, District of Columbia, Pennsylvania, Iowa 
and Wyoming in connection with various problems relating to the estab- 
lishment and planning of sanatoria, hospitals, open-air schools, preventoria 
and occupational therapy and in planning units for the tuberculous insane. 
He has also been employed again as Special Consultant by the Veterans 
Bureau on a per diem basis and for the Bureau has visited Aspinwall, Pa., 


Chicopee, Mass., and Middleton, Mass., in order to inspect sanatoria at 7 


those places. A number of addresses have been made by Mr. Kidner on 
various subjects relating to occupational therapy. He has also written a 
number of excellent articles which have been published in various journals. 

Dr. Shields has been occupied chiefly in New York on medical matters. 
Fe has interviewed individuals desiring information as to treatment 
and other matters related to the cure and prevention of tuberculosis. 
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He has also made studies of the various tuberculosis cures which have 
been suggested from time to time during the year. He has been engaged 
in looking up bibliographies and references on a number of medical prob- 
lems related to tuberculosis. In cooperation with the Statistical Service, 
he has made a study of the medical work of the Altro Shops in New York 
and has prepared a report thereon. He has also made a number of 
addresses at various places in the neighborhood of New York. 

Dr. H. R. Edwards has been engaged in order to assist the Medical 
Service in its constantly expanding work. Mr. George T. Eddy has con- 
tinued to give part time in gatherinng material for articles on sanatorium 
construction, equipment and administration. 


MODERN HEALTH CRUSADE SERVICE 


In January Mr. Charles M. DeForest left the Association after eight 
and a half years of service with the Association. Mr. DeForest had 
given supervision to the work and during the year had attended a large 
number of conferences in many different places. He prepared an article 
on “Health Training in Schools” which was published in Journal of 
Social Forces. He also made a brief study of the child. health demonstra- 
tion at Mansfield, Ohio. 

Miss Strachan who has been with the Association for two and one half 
years was made Acting Crusade Director. Miss Dansdill completed her 
book entitled “Health Training in Schools” and carried on a considerable 
amount of work in promoting the sale of this book. 

No changes have been made in the conduct of the Crusade and it has 
been agreed that no change will be made in the forms used, during either 
the current year or the year succeeding. It is hoped to improve the manual 
by splitting it up into a number of parts and the material is now being 
prepared by different persons throughout the country. 

There are 32 states in which the state departments of education have 
officially endorsed the Crusade, although it is known that these departments 
of education are not actively pushing it except in a few states. In Rich- 
mond, Virginia, the Crusade has been officially taken over by the City 
Department of Education. This is also the case in Grand Rapids, Mich., 
and Atlanta, Ga. Crusade directors are now employed on the staffs of 22 
different state associations, and also by a large number of city associations. 

Miss Strachan has been engaged in directing the Crusade Service 
since early in January. She has made field trips to New Jersey and 
Michigan, has attended the meeting of the Crusade Council held in 
Chicago in February and also addressed the members of the Tuberculosis 
Institute at its last session in New York. 

Miss Nora L. Reynolds joined the staff on April 1st, and her first work 
will be to make a complete survey of the Modern Health Crusade and 
other matters relating to health education in a number of states. 
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PUBLICITY AND PUBLICATIONS SERVICE 


The usual amount of material for publicity for the annual Christmas 
seal sale was prepared and distributed. This included display advertising 
and stock stories which were offered to a number of magazines, trade 
journals, house organs and monthly and weekly periodicals and which 
were accepted by nearly 800 of these. The circulation of the magazines 
giving free advertising space was nearly 17,000,000 and it is estimated 
that the Association has received free publicity and advertising space 
amounting in value to nearly $50,000. 

A large amount of publicity was secured through the different photo- 
graphic syndicates, and photographs were obtained of many prominent 
persons connected with the National government and other persons of 
national importance. Two feature stories were distributed to the news- 
papers which were widely used. Other publicity was obtained throughout 
the year by the use of stories—one in particular, prepared by Miss Williams 
of the staff and entitled “The Comeback of Christy Mathewson” appeared 
originally in the Survey Graphic and was widely used throughout the 
United States. 

Publications of the Association 


The JoURNAL OF THE OuTpoor LIFE has just completed its first year 
under the direction of the National Association. A number of changes have 
been made in its appearance and editorial policy and its general influence 
has been increased by securing a number of excellent articles, written by 
authorities on special subjects. The JourNnat has not only been able to 
pay it own way but has made a small margin of profit. 

The monthly BuLLeTIN, edited by Miss Williams, has varied somewhat 
in size and costs the Association approximately $3,500. It is the medium 
for distributing news regarding methods and programs of work to the 
affiliated associations and to the members of the National Association. 


Transactions 


The Transactions of the 1923 annual meeting are considerably smaller 
than the volumes of previous years because only those papers that were 
actually read at the annual meeting were published. All discussions were 
omitted except those that were furnished in writing. These changes have 
been made in accordance with the wish of the Executive Committee. 

During the year a new tuberculosis directory has been prepared and 
distributed. 

Miscellaneous Publications 


A new edition of McLean’s “Tuberculosis, a Primer and Philosophy” 
has been prepared and a new membership circular entitled ‘Finishing 
the Job” has been distributed. The four-page leaflet entitled “Becoming 
Acquainted with the Enemy Tuberculosis” has been completely revised 
and reprinted. The pamphlet entitled “What You Should Know About 
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Tuberculosis” has also been revised by its authors, Drs. Minor and Lyman, 
and a new edition will be issued in the near future. 


Traimng of Tuberculosis Workers 


Under the direction of Mr. Jacobs two institutes were held during 
the year, one in June at Los Angeles in connection with the University of 
Southern California and a second in January in New York in connection 
with the New York School of Social Work. Another institute will be 
held immediately following the annual meeting at Atlanta. The National 
Association has also contributed in forming the program for the Summer 
School on Public Health which will be held under the auspices of Columbia 
University under the direction of Dr. Haven Emerson. 

Mr. Jacobs assisted in the field work of the seal sale during the autumn, 
visiting Kansas, Colorado, Utah, Idaho, Oregon, Washington and Illinois. 


Smithsonian Institute Eahibit 


At the request of the National Health Council, the Board of Directors 
of the National Association appropriated $1,000 for the preparation of a 
permanent exhibit to be erected in the Smithsonian Institute at Wash- 
ington. This exhibit has recently been completed and has been installed 
in the space set aside for it in the Smithsonian Institute. | 


American Review of Tuberculosis 


Although the subscription price of the REvIEW was increased from 
$6.00 to $8.00 beginning with the March, 1923, issue, the total subscrip- 
tion list has fallen off very slightly and the net returns have been 
greater than before. We have recently secured several pages of adver- 
tisements for the REvIEw which will help reduce our annual deficit. 


PIEULD SERVICE 


During the year 1923, 678 days were spent in field service by different 
members of the staff. Of these days 193 were spent on organization 
problems, 122 days on seal sale, 116 days on Modern Health Crusade, 
112 days on institutional advisory service, 62 days on surveys and 73 days 
on conferences and meetings. 

Mr. Strawson has been unusually active during the year and has worked 
on field organization problems in 27 towns and cities in 17 different states. 

During the year efforts have been continued to find individuals compe- 
tent to take part in the work of the various: associations. Positions have 
been found for 30 persons and over 269 persons have been referred to 
vacant positions. This work is carried on in cooperation with the Amer- 
ican Association of Social Workers which keeps a list of applicants and 
endeavors to assist in the selection of candidates. Among the positions 
filled were 11 executive secretaries, 5 resident physicians, 2 sanatorium 
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superintendents, 2 public health nurses, 2 publicity directors and one 
each of a number of other different types of social and health workers. 

A study is being made of the programs and finances of the various state 
and local associations in order to assist in cooperating with them in solv- 
ing their problems. The data which are being compiled include an audit 
of the books for the previous fiscal year, a budget and program for the 
current year, a financial report for the year ended, a report of the work 
performed by the association, a summary of the budgets of local organ- 
izations, and a summary of financial reports of local organizations. When 
this material is compiled, classified and studied it will reveal a large 
amount of information which will be of great value. 


SLA LiolICgAL/SERVICE 


Miss Whitney assisted by Mr. Watson made an intensive study of all 
the records of the Altro Manufacturing Company in the Bronx in order 
to determine the value of the work of that organization, which is engaged 
in the manufacture of various supplies for hospital purposes and whose 
employees are all affected with tuberculosis. 

Advice or assistance has been given in the preparation or carrying out 
of studies or surveys on infant mortality, tuberculosis, demonstration work 
and follow-up plans for sanatoria. 

Tuberculosis death rates for all the states were prepared from data 
received by correspondence from state registrars. 

Mortality figures were compiled for special reports for the states of 
Louisiana, North and South Carolina, Florida, Michigan and Chicago. 
A method of sanatorium accounting was also prepared for the Potts 
Memorial Hospital. Preliminary figures have been studied on the rela- 
tion of climate to mortality from tuberculosis. This is being furthered 
by Mr. Watson. 

Many forms and reports have been tabulated and studied in connection 
with the routine business of the office, and a large number of maps and 
charts have also been prepared for publicity work, reports and lectures. 

A case-finding study was inaugurated at Fargo, N. D., in cooperation 
with the American Child Health Association, and Miss Alice M. Hill was 
temporarily employed for that purpose. 


CAMPAIGN SERVICE 


Final reports on the seal sale for 1923 have not yet been received, but 
according to the latest estimates submitted by the affiliated associations, 
the income will apparently exceed $4,200,000; which is an increase of 
about $330,000 over the previous sale. While this is a record for which 
the affiliated associations are chiefly responsible, the Campaign Service 
cooperated along the following lines: 
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Supplies for the Seal Sale of 1923 


Samples of all supplies offered by the National Association for the 
seal sale of 1923 were sent to the affiliated associations some weeks before 
the last annual meeting and orders were received for nearly one billion 
seals and a proportionate quantity of advertising material before the execu- 
tive secretaries met at Santa Barbara. The distribution of samples of 
supplies during the early part of 1923 stimulated early preparation for 
the seal sale and resulted in a considerable saving in printing and shipping 


expense. 
The Study of Methods Used in the Seal Sale 


It has been generally recognized for some time that effort should be 
made to secure information based upon the experience of state and local 
associations with the methods used to promote the sale of Christmas 
seals. Following a discussion of this question at the last annual meeting, 
the tuberculosis secretaries requested the National Association to under- 
take such a study along lines suggested at a former conference. A special 
committee representing the affiliated associations, assisted the Campaign 
Service in the development of two questionnaires devised to secure a 
variety of information regarding the seal sale from state and local asso- 
ciations. 

With the information at hand, the Statistical Service has assisted in the 
preparation of a preliminary report which has been submitted to the 
tuberculosis executives at a conference held just before the opening session 
of this annual meeting. 


Campaign Manuals for the Seal Sale of 1923 


All of the affiliated associations received an allotment of campaign 


manuals containing suggestions based on the best information available 
regarding methods for conducting the campaign, and these were dis- 
tributed among the local associations during the early fall of 1923. 


Field Service in the Seal Sale of 1923 


The states listed below received a total of 122 days of field service, ex- 
clusive of travel, from the following consultants and members of the 
National staff: Dr. Robert G. Paterson, Executive Secretary of the Ohio 
Public Health Association; Mr. O. C. Pickrell, of the Maryland Tuber- 
culosis Association; Mr. J. Byron Deacon, Director of the New York City 
Tuberculosis Association, Dr. Linsly R. Williams, Frederick D. Hopkins, 
Philip P. Jacobs, Basil G. Eaves and A. J. Strawson. 


State No. of Days State No. of Days 
Alabamage cs. ta aa etes 5 ee 8 District of Columbia ...... Riiictheny | 
Arizona sere Mi ee tee ees 1 he Florida .)..0).. 007) 25 
Arkansas ete ee ees 2 Georgia). .0.0. 0 ee 9 


Colorado 5.30. feck ees 4 Idaho} !../0. 43. SA Se 2 


cae 
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State No. of days State No. of Days 
PINON. kets) Lats ee. odes. 2 Oklahomawetat 6. ou sderod nig oes 6 
MMRLESIR AE SO. USSU ee hs ek b's ks g Oregan ty ae ele ee elle ol iok sie 3 
See Rae he Gb dy'sla vio wes 3 Petinsyivatia eve on eres hes ok 3 
ee MeL at eEE Nw. «5 sPaiGla Sica ss « 4 Southa Garhlinaas aan wa a 1 
Massachusetts .....cecccsesses 6 Texas paises essa nets oa wale 10 
EET OE ae oe Ms Utah ia cp atae Cave peerae atlas a 4 
PP NPCXICOR as aby bc vine dhs os 9 W ashini cto metic aaaates ae ale 2 


EE ETF 5 UE a a 1 


Plans for the Seal Sale of 1924 


While the affiliated associations were launching the seal sale last De- 
cember, the Campaign Service was occupied with the preparation of 
supplies for the following year. A variety of designs for posters and the 
Christmas seal for 1924 were secured from artists in time for the confer- 
ence with the new Advisory Committee on the Seal Sale on January 14, 
15, and 16. 

A brief outline of the work acomplished by this committee is con- 
tained in a report by the chairman which was sent some weeks ago to all 
of the affiliated associations. 

After selecting material for the supply list of 1924, the committee 
assisted in revising the national contract and the report forms issued by 
the National Association, and otherwise aided in the development of plans 
in the seal sale of 1924. 


SUPP EY SERVICE 


The Supply Service which was organized and given its name on 
January Ist, 1923, has had a very successful year. Business was started 
with the capital account amounting to $35,719.37, $30,000 of which was 
derived from the $10,000 revolving fund set aside for three years from 
the returns of the seal sale. The balance was made up of donations, 
legacies and life memberships of $100 each. During the year 1923 this 
capital account was increased by life membership dues, donations and a 
small profit on the sale of supplies, bringing the total net assets at the 
end of the year to the sum of $72,236.20. This sum includes both cash 
and inventory. 

Since the last annual meeting the Supply Service has printed and sold 
three editions of 10,000 each of “Health Training in Schools.” The 
fourth edition of 10,000 is now going to press. Special attention should 
be called to the price of $1.00 per copy for which the book is sold by the 
state associations. 

After the meeting of the Crusade Committee where it was decided that 
there would be no changes in the Modern Health Crusade supplies until 
after the 1925 school year, the Supply Service purchased a quantity otf 
two and ten-page chore records which it is contemplated will be sufficient 
to take care of the needs for the next twelve months. The prices for the 
sale of these chore records were reduced to practically the cost. Prices 
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for other Modern Health Crusade supplies were also reduced. It may be 
of interest to note the comparison of the two and ten-page chore records 
sold during 1922 and 1923, which is as follows: 


Ten-page ‘chore! records.) ee (1922) 235,000 (1923) 557,000 
Two-pace ichiore “records. 2.20 yee ee eae (1922) 1,584,000 (1923) 1,044,000 


The Supply Service has purchased and distributed over 100,000 cir- 
culars advertising the various publications which are sold by the National 
Tuberculosis Association. Over 2,300 orders were filled. There have 
been approximately 800 purchases made, about 100 of which were made 
by special request from the various state associations. 

Requests were received from the various state associations for a total 
of 1,600 each of forms 1025 and 1026 which are the Budget and Financial 
Statement forms used by state and local associations. This supply is in 
additions to those sent to state associations for their own use. This fact 
is mentioned to show that the new forms are being widely used. The 
Accounting Department of the Supply Service has prepared a simplified 
bookkeeping form which can be used not only for the accounting records 
but also as report forms to replace financial statement form No. 1026. 

Approximately 60,000 Baldridge posters were printed, half of which 
have been sold. The quantity of seals, posters and other seal supplies 
sold was greater than. ever before. 

The Supply Service are agents for a small projector, using films, 
which takes the place of a stereoptical machine using slides. The machine 
can be purchased for $25 and the films at the rate of 25 cents per foot, 
each foot containing sixteen pictures. The Publicity Department is now 
preparing a number of films for the projector, embracing all phases of 
our work. 


NATIONAL HEALTH COUNCIL 


The constant increase in cooperation between the national health agencies 
has been made possible by the efforts of the National Health Council. 
Under its Executive Officer, Dr. D. B. Armstrong, it has been possible 
to inaugurate a number of important movements which were desired by 
each of the associations. These activities are too numerous to mention 
but one alone will indicate the value of this type of cooperation. During 
the past year the Council has had prepared a series of books on health 
subjects, including the entire range of activities covered by the voluntary 
associations having offices at 370 Seventh Avenue. There will be some 
twenty of these books, all of which will be placed on sale shortly at 30 
cents each. Unfortunately Dr. Armstrong felt it necessary to resign at 
the end of the year 1923 in order to accept a position with the Metro- 
politan Life Insurance Company. This necessarily slowed down the work 
of the Council for a few months, but the Council has now engaged Dr. 
A. J. Lanza, who has recently taken over the important duties of this 
office. At the beginning of the year the Managing Director was elected 
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Treasurer of the National Health Council. He is in constant contact 
with the members of the executive staff of the Council with which the 
National Association continues to cooperate wholeheartedly. 

As we stated in the report for 1922, the library of the Association was 
combined with the libraries of the National Organization for Public 
Health Nursing, the American Social Hygiene Association and the Na- 
tional Committee for Mental Hygiene to form a joint library. This is 
now known as the National Health Library. During the past year the 
American Child Health Association has also contributed to the support 
of the Library and the collection has therefore been enriched by the addi- 
tion of material on child health and health education. Valuable reference, 
bibliographical and indexing assistance has been given to the staff of the 
National Tuberculosis Association by the Library and in addition authori- 
tative tuberculosis literature and reading lists have been loaned and dis- 
tributed throughout the country. 


SPECIAL COMMITTEES 


During the past year 14 separate committees were engaged in various 
activities in behalf of the Association as follows: 


Committee on the Framingham Health and Tuberculosis Demonstration. 

Committee on After-care and Social Reestablishment. | 

Budget Committee. 

Joint Committee on Classification. 

Committee on Medical Research. 

Joint Committee of Board of Directors and Committee of Seven. 

Advisory Committee to General O’Ryan. 

Committee on the JouRNAL OF THE OuTDOOR LIFE. 

Committee on Training of Tuberculosis Workers. 

Committee on Standards of Home Treatment. 

Committee to Study Expansion of the Health Education Program of the National 
Tuberculosis Association and Possibilities of Cooperation with the American Child 
Health Association. 

Committee to Discuss the Question of Cooperation with a Possible National 
Society for the Prevention of Non-Communicable Disease and Coordination with 
the National Cardiac Society. 

Committee to Study Conditions under which Sanatoria should be Built and 
Operated. 

Committee on General Tuberculosis Situation in Europe. 


Several of these committees have completed their work and reports 
upon their activities have been referred to the Board of Directors. Sev- 


eral more are still engaged in carrying on their studies in cooperation with 
the National Office. 


Committee on Medical Research 


The Medical Research Committee consists of Dr. William Charles 
White, Chairman, Dr. Paul A. Lewis and Dr. Allen K. Krause. Dr. 
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Charles J. Hatfield was added to the Committee during the year and was 
elected secretary, and in addition the Managing Director was asked to 
serve as an ex-officio member. The Committee has held meetings during 
the year on April 23, October 27, December 6, 1923, and on March 7, 1924. 

During the summer, the Chairman visited and had conferences with all 
of the fellows working under grants from the National Association, in- 
cluding Dr. Miller of Madison, Wisconsin, Dr. Long of Chicago, Dr. 
Treat Johnson at Yale and Dr. Opie of Philadelphia. Conferences were 
also held by him with Dr. Jordan and Dr. Wells in Chicago, Dr. Baldwin 
and Dr. Brown in Saranac Lake, Dr. Theobald Smith and Dr. Lewis at 
Princeton, N. J., and with the officers of Yale University. The Chairman 
has also conferred with the National Research Council in an endeavor to 
secure, the cooperation of that body. Inquiry has been made by the 
Committee to ascertain the amount of money being expended annually in 
the United States on tuberculosis research and the number of workers. 
Incomplete reports show that over $200,000 is being expended annually 
and that there are not less than 25 workers devoting their entire energies 
to this subject. ; 

Two important conferences have been held by the Committee, one with 
a group of experts interested in the use of the x-ray in the diagnosis of 
tuberculosis with the hope of ascertaining the final solution of standard- 
ization of the various methods employed in x-ray diagnosis. Another 
important conference was held with those particularly interested in the 
chemistry of the tubercle bacillus. Both of these conferences were at- 
tended by the foremost experts on the subject who are actively. engaged 
in working on the problems of the discussion. Their advice was most 
helpful to the Committee in assisting them to formulate plans for the 
continuation of the scientific work being carried on under the auspices of 
the Association. 

The following grants have been approved for 1924: 


Dr; William Snow Miller, University of Wisconsin..........0. ene $3,000 

Dr, Esmond, R.: Long, University of Chicago...........2.. +. nace 3,000 

Dr. Treat ‘Bs Johnson, Yale University. ..... 0... .).04..2 05.00 Dene 3,000 
Dr. Eugene L. Opie, University of Pennsylvania—balance of fund trans- 

ferred from Washington University..........5...: 05.5 eee eee 2,500 
X-Ray Studies, Drs. Pancoast, Baetjer and Dunham, Landis, Austrian 

and Morris. Foi. ee oes o ds cup se emin clog «cs aislg-tes witty ent 1,500 

AE tabs oe Ge etic a ta Was GANG daw be Ck bere ararbicte Goat $13,000 


During the fiscal year 1923, $3,889.37 was expended by the Committee. 


Committee on the Framingham Health and Tuberculosis Demonstration 


The Demonstration, so far as extra-community activities are concerned, 
was finally terminated on December 31, 1923, after seven years of work 
in Framingham. At this time, all of the practical services either initiated 
or expanded by the Demonstration had been taken over by local com- 
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munity, public or private, health agencies. This included the assumption 
of responsibility for the operation of the Consultation Service by the 
Health Committee of the Framingham Civic League. A contribution from 
a local industry guaranteed the underwriting of a portion of the expenses 
of this service for 1924. For meeting the deficit in the operation of the 
Consultation Service in 1924, and for completing the final Framingham 
report, the Association was successful in securing an additional grant of 
$7,900 from the Metropolitan Life Insurance Company. 

The final summary report on the F ramingham work, to be published as 
Monograph Number Ten in the Framingham series, has been prepared 
by Dr. Armstrong, the Executive Officer. Its very early publication pre- 
cludes the desirability of an extended summary of Framingham findings 
in this statement. Very briefly, certain of the outstanding features of the 
Demonstration are as follows: 

1. The last two years of the Demonstration showed a decrease of 9 per 
cent. in the general death rate under the average for the pre-demonstration 
decade. 

2. The last two years of the Demonstration showed a decrease of 40 
per cent. in infant mortality under the year preceding the Demonstration. 

3. The tuberculosis death rate for 1923 showed a decrease of 68 per 
cent. under the pre-demonstration decade average, as compared with a 
decrease of 32 per cent. in the control towns. 

4. The percentage of cases of tuberculosis discovered in the early stage 
increased during the Demonstration from 55 per cent. to 88 per cent. 

5. The percentage of cases treated in institutions increased from 15 
per cent. to over 5Q per cent. 

6. The total cost of all health work in the community, by public and 
private agencies, increased during the Demonstration from $6,400 to 
$43,000 or from approximately $.40 per capita to $2.40 per capita per 
year. 

Committee on After-Care and Social Reestablishment 


The Committee on After-Care and Social Reestablishment comprised 
the following: Dr. A. M. Forster, Chairman, Mr. Ernest M. Gilbert, Mr. 
Elwood Mead, Mr. James P. Munroe, Mr. W. Frank Purdy, Mr. Fred 
M. Stein, Mr. G. H. Wells, Dr. Martin F. Sloan, Dr. Victor C. Vaughan, 
Dr. Charles J. Hatfield, and Dr. H. A. Pattison. 

While there was no meeting of this Committee during the past year, 
certain of the members have been actively engaged in matters pertaining 
to after-care. As a result of the activities of the Medical Service of the 
National Association, the Executor of the Ida Potts Estate in Columbia 
County, N. Y., has appointed a Board of Trustees and turned over to the 
Board more than a million dollars which is to be used for the establish- 
ment of a memorial for the care of the tuberculous. It is the purpose 
of this Board to develop in the institution various occupations for the 
patients, including agricultural, horticultural and shop work. The cases 
will be received from other sanatoria and will be those who are physically 
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able to carry on some activity for perhaps a minimum of four hours daily. 
Briefly, they will be given a period of hardening-up training, pending their 
return to normal channels of industry. It is contemplated also that those 
who are not fit to return to urban life and who desire to remain with the 
institution will be given more or less permanent housing and employment. 
The Potts Estate at Livingston, N. Y., has been acquired for the pur- 
pose. Architects have been chosen and preliminary building plans adopted. 
It is probable that building operations will begin within the next three 
months. 

The Central New England Sanatorium Association has already inaugu- 
rated, in a very modest way, a somewhat similar project at Rutland, Mass. 
Dr. Bayard T. Crane is the Medical Director of this project. Thus far 
the Committee has only the newspaper reports of the activities. Among 
the occupations offered to the patients are weaving, wood-working, manu- 
facture of tin novelties, pottery, basketry, bookkeeping, horticulture and 
light agriculture. | 

At the request of the management of the Altro Shop, conducted by the 
Committee for the Care of the Jewish Tuberculous of the United Hebrew 
Charities, the National Association has made a study of the work of this 
shop since its opening in June, 1915, and has submitted a report evaluating 
the work. 

Individual members of the Committee on After-Care have been consulted 
concerning the various projects. Three members are in one way or an- 
other connected with the Potts Memorial and the Altro projects. 


Advisory Committee to General O’ Ryan 


The Advisory Committee to General O’Ryan comprised the following: 
Dr. James Alexander Miller, Chairman, Dr. H. A. Pattison, Secretary, Dr. 
W. G. Turnbull, Dr. W. B. Soper, Dr. Gordon Wilson, Dr. S. B. English, 
' Dr. Charles J. Hatfield, Dr. Grant Thorburn, Dr. Edward R. Baldwin, 
Dr. W. L. Dunn, Dr. Kennon Dunham, Dr. George T. Palmer, Dr. A. T. 
Laird, Dr. Thomas McCrae, and Dr. L. R. Williams. 

The Committee held three meetings during the year, two at Saranac 
Lake and one at Dayton, Ohio. The Committee was appointed to advise 
General O’Ryan concerning matters connected with the tuberculosis prob- 
lem of the ex-Service men, which was a part of the general investigation 
of the Veterans Bureau under the Senate Investigating Committee. A 
report of this Committee is given in the summary of the activities of the 
National Tuberculosis Association and the U. S. Government Depart- 
ments, published in pamphlet form for distribution at this annual meeting. 
The Committee was discharged with thanks at the March meeting of the 
Executive Committee. | 


Committee on Standards of Home Treatment 


The Committee on Standards of Home Treatment comprised the fol- 
lowing: Dr. James Alexander Miller, Chairman, Dr. Donald B. Arm- 
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strong, Dr. Joseph Pratt, Dr. P. Challis Bartlett, Mr. Bailey Burritt, and 
Miss Mary Sheehan. 

The proposal submitted to this Committee for consideration is, as a 
matter of fact, one phase of after-care of post-sanatorium treatment. 
Copies of the proposal have been considered by the members individually 
and their opinions submitted in writing. These replies were favorable to 
the general project and contained also a number of suggestions. It is 
hoped later to have the members of the Committee meet together for 
consideration of details. 


Committee to Study Conditions Under Which Sanatoria Should be Built 
and Operated 


The Committee to Study Conditions under which Sanatoria should be 
Built and Operated comprised the following: Dr. Edward R. Baldwin, 
Chairman, Dr. Hoyt E. Dearholt, Dr. Henry Boswell, Dr. George T. 
Palmer, Dr. William Charles White, Dr. B. S. Pollak. 

For the consideration of the members of this Committee, the Executive 
Office of the National Association prepared certain definite propositions 
relating to the establishment and construction of sanatoria. Written re- 
plies of the members have been analyzed by the National Association and 
a definite report embodying the consensus of opinion has been prepared 
and re-submitted to the members of the Committee by the Executive 
Office. When finally adopted by the Committee, the report will be sub- 
mitted to the Board of Directors for consideration as to its adoption and 
publication. 

Budget Committee 


The Budget Committee consisting of Mr. John A. Kingsbury, Chairman, 
Dr. Robert H. Bishop, Jr., Dr. S. B. English, and Mr. Henry B. Platt, 
ex-officio, met on December 12, 1923, and gave careful consideration to 
the budget and supporting data, all of which had been submitted to them 
in advance for study. 

The Association is under great obligation to this Committee for the 
time and thought given to the budget and program of the Association for 
1924. The report of the Committee was adopted at the meeting of the 
Board of Directors in January and the budget as submitted was approved. 


Joint Committee of Boards of Directors and Committce of Seven 


At the Annual Meeting in Washington, D. C., on May 3, 1922, a joint 
Committee was created pursuant to the following resolution adopted by 
representatives of affiliated associations: 


“RESOLVED, That this conference recommend to the Board of Directors of 
the National Tuberculosis Association that a joint committee from their Board and 
the Committee of Seven be appointed to consider a plan of procedure for some per- 
manent basis of mutual discussion and action with state tuberculosis associations 
and the National Association.” 
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The Committee carried on an extended correspondence and finally drew 
up a plan for the reorganization of the National Conference of Tubercu- 
losis Secretaries which was adopted at Santa Barbara last year both by 
the Board of Directors and by the Conference of Secretaries. It pro- 
vided a new constitution for the Conference and created an Executive 
Committee of three secretaries of state associations, three secretaries of 
local associations, and one representative of the staff of the National 
Association appointed by the Managing Director. It was agreed that at 
least one meeting annually would be arranged between the Executive Com- 
mittee of the National Association and the Executive Committee of the 
Conference of Secretaries, that it would be the policy of the National 
Association to consult with the Executive Committee of the Conference 
before appointing the Chairman and arranging the program of the Socio- 
logical Section of the Annual Meeting, that both the National Association 
and the Secretaries would view with disfavor the appointment of any 
further special committees of Secretaries, but instead would look to the 
Executive Committee of the Conference or its sub-committee as the 
proper body representing the Secretaries for working out common prob- 
lems. The first joint meeting of the two Executive Committees was held 
in New York on January 16, 1924. 

The Executive Committee of the Conference as elected at Santa Barbara 
consisted of the following: Dr. Robert G. Paterson, Ohio, President, three 
years; Miss Mary A. Meyers, Indiana, Vice-President, three years; Mrs. 
Saidie Orr-Dunbar, Oregon, Secretary-Treasurer, three years; Mr. Hugo 
Brown, Buffalo, two years; Miss Sidney M. Maguire, Los Angeles, one 
year; Mr. Arthur M. Dewees, Philadelphia, one year. 

In conformity with the constitution of the Conference, the Managing 
Director appointed Mr. Hopkins to represent the Executive Office of the 
National Tuberculosis Association on this Committee. 

The Committee has appointed two sub-committees with power, an Ad- 
visory Committee on Seal Sale and an Advisory Committee on Modern 
Health Crusade. The Executive Office wishes to express its apprecia- 
tion of the assistance rendered by the Executive Committee of the Con- 
ference and its sub-committees in making helpful suggestions and in repre- 
senting the Secretaries during the consideration of many important 
problems. 

It is believed that both the National Association and the state and local 
associations are under a great obligation to the joint committee for work- 
ing out a plan that has enabled the representatives of all the associations 
to work in closer harmony during the past year. 

The joint committee which drew up the plan for reorganization was 
composed of Dr. James Alexander Miller, Dr. David R. Lyman and Dr. 
Charles J. Hatfield, representing the Board of Directors; and Dr. Robert 
G. Paterson, Mr. Ernest Easton, Mr. James P. Faulkner, Mrs. Bethesda 
Beals Buchanan, Mr. James Minnick, and Mr. Dwight E. Breed, repre- 
senting the affiliated associations. 
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Committee on Classification of Tuberculosis 


The classification of the National Tuberculosis Association as it stands 
today (See Diagnostic Standards of National Tuberculosis Association, 
4th ed.) was adopted in 1913 (See Transactions, v. 9, p. 243, 1913). 
The American Sanatorium Association (See TRANsAcTions, v. 13, p. 481, 
1917) adopted a rearrangement of the National Tuberculosis classification 
on the recommendation of a committee of which Dr. W. L. Rathbun was 
chairman. (See AmERICcAN REVIEW oF TUBERCULOSIS, 1:1-15, March, 
1917.) The Rathbun modifications as adopted differ slightly from those 
given in his article in the TRANSACTIONS, v. 12, p. 432, 1916. As it was 
not officially approved by the National Tuberculosis Association, the classi- 
fication as adopted was never printed in the TRaNSAcTIONS, but is found 
in the AMERICAN REVIEW OF TUBERCULOSIS as noted above and in the 
fourth edition of the pamphlet on “Diagnostic Standards.” 

On May 3, 1922, the American Sanatorium Association, at its Washing- 
ton, D. C. meeting, adopted a modification of their classification to include 
Roentgen ray findings as recommended by a committee of which Dr. J. B. 
Amberson, Jr., was chairman. 

At the annual meeting of the National Tuberculosis Association held 
at the same time, a committee was appointed to examine the classification 
adopted by the American Sanatorium Association and to report to the 
National Association advising as to its adoption. This Committee con- 
sisting of Dr. Alexius M. Forster, Chairman, Dr. Martin F. Sloan and Dr. 
A. T. Laird, reported at the 1923 meeting in Santa Barbara advising that 
the Rathbun-Amberson classification be adopted by the National Associa- 
tion. The report of the Committee was approved and the present classi- 
fication of the American Sanatorium Association is therefore the classifi- 
cation of the National Association with Rathbun-Amberson modification. 
This is given on pages 725-729 of the TRANSACTIONS, v. 18, 1922. 

The Committee further recommended that the Committee of the Ameri- 
can Sanatorium Association of which Dr. Amberson was Chairman, be 
requested to take up the question of classification of extra pulmonary 
forms of tuberculosis. 


Committee to Study Expansion of Health Education Program 


A committee consisting of Dr. Charles J. Hatfield, Chairman, Mr. John 
A. Kingsbury, and Mrs. E. R. Grant, has been appointed to study the 
expansion of the Health Education Program of the Association and the 
possibilities of further cooperation with the American Child Health Asso- 
ciation. A large amount of data has been gathered by the Managing Di- 
rector for the use of the Committee. 


Committee on Prevention of Non-communicable Diseases 


The question of cooperating with a possible national society for the 
prevention of non-communicable diseases and also with the National Car. 
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diac Society has been referred to a special committee consisting of Dr. 
James Alexander Miller, Chairman, Dr. Charles Stover and Mr. Homer 
Folks. This Committee has not yet had a meeting, but the Executive 
Office has been gathering information for its use and the Committee is 
expected to report at a later date. 


Committee on General Tuberculosis Situation in Europe 


After a full discussion of the general tuberculosis situation in Europe 
at the January meeting of the eeute of Directors, a special committee 
was appointed to study the matter further and submit a report. This 
Committee consisted of Dr. Livingston Farrand, ex-officio, Dr. Charles 
J. Hatfield, Dr. James Alexander Miller, and Dr. George M. Kober. A 
report was drawn up and approved by the Executive Committee and is 
being published in the May issue of the BULLETIN. 


Committee on Training of Tuberculosis Workers 


The Committee on Training of Tuberculosis Workers has had one 
meeting at which all members of the Committee were present. The gen- 
eral problem was discussed and it was decided that before the Committee 
could take any action, more information was necessary, particularly with 
regard to the nature of the training of existing workers, their own desires 
and feelings with regard to the need for further training and the sources 
available for training tuberculosis workers. 

In accordance with action of the Committee, a questionnaire comprising 
the first two of these questions has been sent to approximately 322 secre- 
taries.. Thus far returns from 98 secretaries have been received indi- 
cating very favorable interest. No attempt has yet been made to tabulate 
these questionnaires. As soon as the results from this preliminary study 
are available, the Committee contemplates making a study of the resources 
available for training tuberculosis workers. 


Committee on the Journal of the Outdoor Life 


During 1923 the JouRNAL OF THE OuTDOOoR LIFE made a small net profit 
and turned over part of it to the National Tuberculosis Association for its 
operating budget, the balance being kept as a reserve. 

For the first three months of 1924, the JOURNAL OF THE OuTDOoR LIFE 
has also shown a profit. The book sales seem to be larger than usual. 

Beginning with the January number, some changes in format of the 
Journal were made, greatly improving its appearance and readability. 
Editorially, the Journal seems to be well supplied with material and has 
for its 1924 contributors a group of writers including Krause, Long, Am- 
berson, Pettit, and Hayes. 

It is gratifying to report that the circulation of the JOURNAL OF THE 
Ourpoor Lire has increased slightly during the year. 
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The Managing Director desires to express his appreciation of the loyal 
support which has been given the National office by the Executive Com- 
mittee and Board of Directors. He also expresses his appreciation of the 
hearty cooperation which has been shown by the executive secretaries 
of the various affiliated associations in their efforts to further the anti- 
tuberculosis movement. The Managing Director takes this opportunity 
of thanking the Treasurer for his cordial assistance during the year and 
for the stimulus given by him in aiding the Executive Office in placing 
its financial situation upon a sound basis. The fact that the finances of 
the National Tuberculosis Association are now thoroughly sound and that 
it is possible for it to function satisfactorily within its budget is most 
gratifying and has been largely due to the efforts of the Treasurer. The 
Managing Director also wishes to express to the members of the staff of 
the Executive Office his hearty appreciation of their continued efficient 
service. 

Respectfully submitted, 
Linsty R. WILLIAMS, 


Managing Director. 
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THE RELATION AND INFLUENCE OF MEDICAL 
RESEARCH IN TUBERCULOSIS TO THE NAT- 
IONAL TUBERCULOSIS ASSOCIATION 


By Epwarp R. Bartpwin, M.D. 


SaRANac Lake, N. Y, 


Tue Apostle Paul gave us a most appropriate text in his first letter to 
the Corinthians, which I venture to use as befitting this subject and occasion. 

“For we know in part and we prophesy in part. But when that which 
is perfect is come, then that which is in part shall be done away.” 
(I Corinth., xiv, 9-10.) 

There have been many illustrations of the prophetic quality of those 
words, but no more in theology than in medicine. 

We have indeed trodden a dark and painful path and at a slow pace, yet 
illumined now and then by a bright light of discovery. How often have 
we been misled by our half-knowledge and false prophets! It is barely 
one hundred years since Laennec’s time when the study of tuberculosis was 
begun. Less than fifty years have passed since authority rather than 
fact-finding prevailed in the wards of hospitals. 

Who indeed does not quote medical authority today, when a diligent 
inquiry into the basis for the statements, opinions or deliverances of our 
authorities would be humiliating ? 

Briefly stated, we know too little, and from this little “we prophesy in 
part.”. How often the little is magnified and established too soon in our 
minds and prematurely governs our acts and policies! Then a more per- 
fect knowledge is revealed and the habits and customs firmly established 
are up-rooted with difficulty. And here there is pride to be overcome,— 
pride of opinion, of past accomplishment or of a minor triumph. 

On the other hand, the rapid gains in knowledge due to scientific methods 
have brought us far along the pathway toward the conquest of disease. 
Some there are who will be satisfied with the distance we have already 
gone. They argue that the main facts about tuberculosis are known. 

If things of major importance are already known, why strive further, 
when we do not apply the facts already clearly shown to be true about 
disease? This is undoubtedly an exasperating reality! We do not apply 
them, and our science is leagues ahead of its application. But, I submit, 
this is no reason for self-satisfaction, or for discouragement and the 
return to inaction by stopping research. 

The experimental method has been applied to every side of man’s daily 
life until its results compel new adjustments, upset preconceived ideas, 
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and assail his peace of mind. We simply are unable to keep up with the 
multitude of discoveries or make a logical.use of them within a reasonable 
time. The x-ray is an illustration, which like the microscope of thirty 
years ago, is still beyond the reach of many who need its aid. Take the 
discovery of radium, of antitoxins, and of insulin. They are all triumphs of 
experimental research, are now indispensable and, with every modern public 
and private facility mobilized, they can be widely utilized. It is neverthe- 
less true that for thousands of human beings they must remain inaccessible, 
or unknown altogether for years to come. Moreover, many of the really 
valuable discoveries in medicine are being discarded already because of 
improved methods, simplifications, or refinements. They are not unlike 
the useful automobile of a decade past. Better service, more power, or 
greater ease can be secured by scrapping the old machine. 

I could go on with many examples, frequently experienced by all of us, 
and including our food, raiment and shelter. However, let me turn to 
the discovery of the tubercle bacillus and point to the fact that 42 years 
have passed yet the knowledge remains unutilized to a great extent. 


The habits of a people are not easily changed as we well know from 
experience with laws designed to govern them. Yet we fully believe that 
with whole communities and nations already educated to the danger of 
tuberculosis from carelessness with sputum, a measurable decrease in the 
amount of infection has taken place, followed by a lessening of the disease 
no doubt directly due to this cause alone. 


No one can doubt that the decrease might be greater if the sanitary care 
of sputum were more perfect. It may never be practicable or humanly 
possible to reach perfection; hence science must look further for means to 
control the disease. The present satisfactory fall in the tuberculosis mor- 
tality is only an encouragement to further research, and should not be an 
excuse for inaction. Infection is still excessively frequent and but for 
improved social conditions might continue to take as high a toll of tubercu- 
losis deaths as it is now taking in Europe. 


Another illustration of the impossibility of accomplishing what we 
know to be desirable is the eradication of tuberculosis in cattle. The 
impracticability of killing all the tuberculous cattle, as first advocated, 
has now become recognized and a workable but slower method has been 
adopted, based on the principle of isolation and quarantine, or the socalled 
“accredited herd”’ plan. 


Logically we should take advantage more generally of the most useful 
discovery by Pirquet, the tuberculin skin reactions introduced twenty 
years ago. We may well argue, that all children under five years of age 
should be tested, and whether ill or not, if they give positive reactions, 
should be carefully watched to avoid the possible future development of 
tuberculosis. We can visualize many advantages from such knowledge. 
Whether we apply it or not will be still another problem, but it is evident 
that everywhere we turn, research leads the way, and the whole structure 


ee 


EDWARD R. BALDWIN, M.D. 61 


of this great national organization against tuberculosis must be built on 
the facts that develop out of it. i 

When we mention research it is needful to take the broadest conception 
of that term. Knowledge gathered in any field may contain important 
truths for tuberculosis, especially that gained in the study of other 
infectious diseases. Thus, as we climb step by step to higher planes of 
knowledge, our perspective widens and we see the dependence of research 
in tuberculosis on investigation in other sciences. 

In fact, the progress toward the solution of many problems waits upon 
discoveries in chemistry, physiology and pathology. Thus while busily 
engaged in tilling our part of the field, we must constantly watch that 
of our neighbors. It was certainly to our advantage that Pasteur was not 
a physician. He gave to the world of medicine more, possibly, because 
of that fact, for his mind and thought were unfettered, and immunology 
was born in the face of medical opposition,—practically created by a 
chemist as a side line. 

In the present age of specialization we must admit that such events 
will be less likely to occur in the future, but the possibility of important 
contributions from outside our special domain, to the scientific knowledge 
of tuberculosis should be kept in mind. This thought was admirably put by 
Mr. Homer Folks at the last meeting of the Association when he said 
“There is a very close kinship between all the sciences, and the farther their 
mysteries are penetrated the more general they become,” and that the 
“anti-tuberculosis movement is so broad and affects so many aspects 
of life, and so intimately, that we may lose sight of the fact that it 
involves not only medicine, but also many-sided sanitation, vital statistics, 
economics, social work, political science, psychology and pedagogy, to 
mention only a few factors, and that in each of these lines, it is just 
as necessary, as it is in medicine, . . . that we be guided by the scientific 
spirit.” I would add that to have this guidance, research and experiment 
are necessary. It is to the credit of this Association that such research 
has been promoted by it, and is being continued. 

I would make the same plea that was voiced by Dr. Lawrason Brown 
in his presidential address last year; that the influence and resources of 
the Association be mobilized so far as possible to this end. 

We need not fear too great changes in the program of the preventive 
campaigns, and yet in order to progress, experiments must be tried that 
are barren in results. 

No doubt to most of us experimental research means something done 
in a laboratory, and it is of this I must speak particularly. Thus far the 
Research Committee has focussed on work of this kind which could be done 
with little expense and bring quick returns. I think the assistance given 
to workers in university laboratories the very wisest use of the funds thus 
far available. 

This policy calls for little or no equipment to be provided by the 
Association and the work is done under experienced teachers who can 
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direct and stimulate students in their chosen subject. Nevertheless, a 
yearly or short term stipend tends to a transitory interest for the most 
part because of the uncertainty of its continuation. Something stronger 
is needed to appeal to the capable laboratory leaders than the casual 
interest of university authorities who have questions of equal magnitude 
and of greater attractiveness to occupy their attention. Possibly if tuber- 
culosis were as painful and dreaded as cancer, more resources would be 
at hand to study it. It has been neglected by comparison, and virtually 
left to the victims of the disease to find a way to their own salvation. 
This may be good policy in order to secure continuity of effort, and much 
gracious recognition has been vouchsafed those who have taken up the 
task and have been duly grateful for opportunities to work under their 
affliction. It will be easily recognized that large sums in the form of 
endowments or annuities should be available to secure continuous study 


of diseases like cancer and tuberculosis; diseases whose causes are so — 


intimately connected with the habits and environment and affected by 
hereditary influences. 

A bit of work here, another there, may and does have value, but a 
generation may pass before a comprehensive experiment can be completed 
under the best of conditions. | 

Let this fact be widely known to thoughtful persons. Let us all 
contemplate what has been accomplished and the futility of trusting to 
a flash of genius to solve all the problems in tuberculosis. It has been 
hard, plodding work, the “infinite capacity to take pains” that produced 
the best we have from Villemin, Pasteur, Koch and Theobald Smith. 
Two commissions, British and German, took ten years to settle the 
disputed question as to the importance of bovine tuberculous infection 
in man. Even this long and expensive work left unsolved the mystery 
of the absence of bovine tuberculosis in the human pulmonary disease 
of adults, one of the problems about which we seek more light to-day. 
We do not get results quickly in tuberculosis experimentation; that is, 
those workers who deserve credit for completing their studies do not 
expect any short cuts to help them. 

The demand for quick results is compelling in America, and few have 
the courage or patience to withstand the pressure for premature publica- 
tion. Whether it concerns an isolated, relatively unimportant problem, 
or is a fragment of one of the larger ones, such as a specific method of 
treatment, it must be left half done. Now this is necessarily true because 
we have not in the past commanded the resources or had the understanding 
support of governmental or private agencies. Our literature is well stocked 
with “preliminary reports” which fail of confirmation or completion; nor 
is it all the fault of the contributors. | 

The desire for recognition is honorable and the trustees of institutions 
naturally wish to have lustre shed upon their departments engaged in 
research work. : 

What is more natural than undigested, unconfirmed and uncontrolled 
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quantity production? An accumulation of chaff is already the fruit of 
several decades of futile and interrupted work, whereas if we are honest 
we shall repudiate it. 


It has been the best that workers in tuberculosis could do with the time 
or money allotted to them by a utilitarian generation seeking for the sign 
of a cure. . 


What appears to me at present a waste of good material through lack of 
sufficient support, might be made an asset to the knowledge of tuberculosis 
by providing stipends for five or ten years, either at universities or well 
placed hospitals or sanatoria. Furthermore, the recipient of such a stipend, 
be he teacher or student, should be of tested quality in some branch of 
science. It is unlikely that an impatient worker would accomplish much 
in tuberculosis, and he would be tempted to desert his problem for others 
promising quicker results. 


After all the progress that has been made in the face of difficulties, 
it is perhaps unfair to decry the results. Much ground work has been 
cleared in our knowledge of infection, resistance and experimental therapy. 
Whoever begins work today on a laboratory problem will save much time, 
formerly lost in learning methods of approach. A few experienced teachers 
can be depended upon who have this knowledge, but truth is ever elusive, 
and fact-finding is perpetually expanding it. 

To the thinking investigator the explanation of experimental results 
is ever in need of amplification, and science seems to have no absolute, 
no final answer, yet it may furnish us with a practical working basis for 
action. We need not doubt, for example, that most persons possess some 
resistance to tuberculosis because they already have become slightly 
infected, although some develop the disease without apparent reason in 
spite of this. The value of the main fact is nevertheless of immense 
social importance, as well as epidemiological relationship. 


The worker in tuberculosis must expect disconserting things,—real 
paradoxes, that lack explanation in the deeper sense and that reveal human 
fallibility. This is often illustrated in the false interpretations of alleged 
cures and the popular demand that they be tried, when no scientific 
evidence is offered that even the diagnosis of the alleged tuberculosis was 
ever made. 


The eager public demands of us to give them a reason for an unexpected 
recovery under the use of a vaunted remedy. A coincidence may be 
incautiously suggested, but is usually ridiculed as medical prejudice. Like-_ 
wise in much of the scientific work in medicine, such contradictions 
tend to mislead us. It is only by facing these difficulties,—without which 
we might lack discipline,—that the study of tuberculosis will become one’s 
chosen life work. There is need of more life workers in this field, 
and they must be content with the work for its own sake, so far as any 
certainty of discoveries of immediate importance are concerned. 


The person with an eye single for the ultimate conquest of the disease 


64 MEDICAL RESEARCH IN TUBERCULOSIS 


must contribute his share and have the satisfaction that comes from 
faithful performance. 

Others should not disparage such apparently barren efforts, for in their 
failure to comprehend the value of the experimental methods, they are 
really turning the clock back. 

The members of this Association can be of much service in favoring 
progressive work of all kinds, whether it be a new method to be tried 
sn health education which will be experimental, or clinical and laboratory 
investigation. 

Experience in this country indicates that with the exception of a few 
institutes which support full-time directors of clinical and laboratory 
work in the larger cities, sustained interest in, the study of tuberculosis 
is chiefly to be found in health resorts. ‘There are no doubt many 
advantages and some disadvantages in this situation, but the fact remains 
that in colonies of the tuberculous and in sanatoria, it is possible to find 
the workers who need encouragement and support. 

There is another reason for fostering experimental research on tuber- 
culosis in sanatoria, and that is to keep up the interest and develop the 
taste for study among the medical staffs. There are no opportunities in 
many institutions situated at a distance from educational centers, and 
they need this stimulus.* 

It seems to me that it is after all one of the functions of this Association 
to discover and develop good students of tuberculosis who will maintain 
their interest over a long period. 

Such students can then be sent to universities and research institutes 
to develop their talents. 

A consideration of the promising subjects for study may be offered 
here, if only to suggest the magnitude of our need. The first and ever 
present topic in the minds of all is the search for a curative substance 
or method of treatment. I need hardly remark that the slightest hope 
of success would justify the investment of millions; but to obtain such 
substantial aid no promise can be made based on present knowledge. 
The comment might be made, however, that much money is wasted in 
commercial ventures with less prospect of return. Enterprises like that 
of extracting gold from sea water have extracted thousands from con- 
servative investors. 

Without lessening the expenditures now made on the care of the tuber- 
culous sick there is every reason to enter upon a more earnest effort in 
large scale experimental research toward the goal that has the greatest — 
appeal. It is hard for the uninitiated to realize that all our present 
activities are aimed at the prevention and cure of tuberculosis, though 
to them we are following up unimportant side issues in our technical — 
publications. 

“%* An excellent plea along this line has recently been made by Dr. S. J. Maher, 


Chairman Connecticut State Tuberculosis Commission, Boston Medical and Surgical 
Journal, Nov. 29, 1923. 
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They should be told that we are paving the way and only attempting 
the research within our means. Moreover, vastly more knowledge may 
be required of physiology, chemistry and pathology as related to tuber- 
culosis before a direct attack on the bacillus would be successful. There 
are very nebulous ideas prevailing about the nature of tuberculosis among 
many physicians and laymen that result in suggestions, serious and urgent 
to try this and that cure in footless experiments. 

Much time and money can be wasted in this way and the National 
Association will do well to avoid devoting its resources for such uses. 
There is little risk that a valuable idea will be turned down under such 
circumstances. 

There are very many chemical compounds yet to be made and tried 
that require close cooperation between expert chemists and bacteriologists 
for an orderly research in chemotherapy. . 

It is perfectly reasonable to conceive of an agent being discovered 
capable of preventing the spread of tuberculosis in the body, and thus 
leading to an arrest if not to the cure of the disease. Doubtless many 
other studies must go hand in hand, both clinical and laboratory, to make 
a successful attack on the main problem. 

Just at present the subject of radiant energy in light, heat and x-rays 
calls for thorough investigation. There is much interest in the growth- 
producing vitamins, the internal secretions and the general subject of 
nutrition, which we are bound to consider of importance in the develop- 
ment of the disease from latent infection. 

All of these problems relate to prevention and cure, to resistance and 
immunity. They interlock and undoubtedly are beyond the power of any 
single individual to solve unaided. 

The sciences are of necessity subdivided and have to be coordinated: 
so it appears to me must tuberculosis research be handled, whatever plan 
the National Association may adopt in the future. Such an achievement 
would be greatly facilitated by securing the assistance of the large founda- 
tions to which some special work could be assigned. Not that it should 
remain an exclusive field for them, but that the varied resources and 
talents of the nation should recognize their privilege and duty to con- 
tribute liberally to the common cause. 

Furthermore, the large insurance companies, the great industries, and 
especially those dealing with food products, have abundant reason to join 
in such a concerted scientific attack on tuberculosis. Whether or not any 
organization of the character of the National Tuberculosis Association 
could accomplish its plans, it can promote it. 

It is not too much to hope and expect that an institute might be 
established where under one roof a group of workers could be gathered 
together and continually engaged in study and investigation. Their support 
should be sufficient to make it a suitable career to offer to trained men 
and women. In this way also, I believe, trained workers can be provided 
who will go forth to other institutions where they can best continue their 
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studies in any special subjects, equipped and prepared for great useful- 
ness. 


ject, I would propose a plan by which the money could be provided. This 


Association began with the name suggesting the definite objects of the 4 


“Study and Prevention” of tuberculosis; it was so intended and it has 
never lost sight of these aims. 


Possibly but for the war more attention would have been given to sub- _ 


sidizing studies in addition to the important educational won and the pro- 
motion of dispensaries, sanatoria and hospitals. 


The present condition of the country is more favorable for fundamental , 
research, for the original purpose of the founders of this body. Witha ~ 


special finance committee or treasurer, funds could be set aside each year, 
as an endowment for research. Gifts and legacies could be received and 
invested the income of which might be available for a variety of purposes 
and should be as unrestricted as possible. This will immediately serve 
to keep a live and much more active, interest and a permanent policy; and 
as the latter became recognized and established, it would of itself, greatly 
encourage workers. Prizes might be added as a stimulus, yet in my 
opinion these have less value in producing the best workers. 

The challenge lies at the feet of America, with Europe impoverished and 
impotent to carry on the very work which was so fruitful in her hands 
before the war. 

It must rest with the genius of America and the American spirit of 
independent thought to prove itself equal to this task, so well conceived in 
the work of this Association. 


In order to accomplish this object and to assure the stability of the pro- . 
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A MELHOD OF TEACHING STUDENTS , THE 
DIAGNOSIS OF PULMONARY TUBERCULOSIS.* 


By IsaporE KaurMAn, M.D. 


PHILADELPHIA 


Or the many phases of the anti-tuberculosis crusade, none to my mind is 
of more importance than the proper diagnosing of:the disease. In order 
to obtain apparent arrest of pulmonary tuberculosis in any considerable 
number of cases, it is imperative to begin treatment in the early stage and, 
unless the diagnosis has been made, the patient will often drift until the 
disease becomes moderately advanced or even far advanced. It is obvious 
that acute miliary tuberculosis is an exception to this rule when it is not 
superimposed upon a previously existent localized process. 

The University of Pennsylvania endeavors to give its students the oppor- 
tunity to obtain this instruction at its tuberculosis department, the Henry 
Phipps Institute. Students of the third-year class are divided into four 
sections, each of which comes to the Institute one day a week for eight 
periods. One and a half hours is the time allotted for each period, or 
a total of twelve hours, in which to give such a course. Previously, my 
section has consisted of 15 to 17 students, but additional instructors this 
year have reduced the number of students to 10 or 12. However, I am 
following the same method of instruction which has apparently yielded 
results during the past five years. 

Using three adjoining rooms the section is divided into small groups, and 
I am able to keep in close touch with the work of each student, who is soon 
made to realize that close attention to all details is essential for him to 
obtain benefit from the course. One or more patients, selected from the 
out-patient department, are studied in each room. The material for each 
demonstration is gathered with a particular purpose in mind, and each one 
represents a thoroughly studied patient by the instructor. 

The method employed may be described as a building up of a diagnosis 
step by step and later the study of cases as a whole. Each instruction will 
be described in detail and you will gather my meaning of the method. 
Some phases of diagnosis are more easily grasped than others, so that I 
begin with changes in the spoken and whispered voice while percussion is 
considered last. During the first six instructions I am constantly with the 
students, and every step of their work is closely supervised. A few gradu- 
ate physicians study in the clinics on other days and I find the same system 


*From the Henry Phipps Institute of the University of Pennsylvania. 
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of great benefit, although they can advance more rapidly and the lecturing 
can be omitted by referring them to text-books. 

The first instruction concerns the demonstrating of changes in spoken 
and whispered voice sounds in pulmonary tuberculosis. This is preceded 
by instruction in the fundamentals of conducting an examination with 
especial reference to proper position of the patient, removal of all clothing 
to the waist and observance of rigid silence in the room. The spoken 
voice is compared from side to side, beginning at the bases and proceeding 
to the apices, and then proceeding from base to apex on either side. I 
show the students how to handle the stethoscope and the method of pro- 
ceeding in the examination, noting with a skin pencil the areas in which 
changes from the normal are present. Asa rule, advanced cases are used, 
especially those showing but slight changes on one side, which is pointed 
out as the more important to be studied. After each patient has been 
demonstrated to the group in that particular room, the subdivisions in each 
room change about until each student has had the opportunity of eliciting 
the voice sounds in each of the three patients. 

In studying whispered voice sounds the student is shown how quietly 
the patient must whisper and the differences of intensity of transmission 
in case of infiltration, consolidation or cavity, whispering pectoriloquy be- 
ing designated for dense consolidation or cavity. The histories of the 
three patients are now given to the students in a general group, and it is 
pointed out to them that the proper taking of a history is most important, 
especially since the diagnosis of early tuberculosis must frequently be 
made from history rather than from physical examination, x-ray or other 
laboratory studies. This is followed by a brief talk on the surface anat- 
omy of the lung, with especial emphasis upon the apices, limits of bases 
and the fissures. 

The second meeting of the section is principally occupied with a study of 
the rales in pulmonary tuberculosis, and I teach that there are two great 
subdivisions of these adventitious sounds, crackling and whistling. The 
former are heard usually when produced in the alveoli or pleura while the 
latter are produced in the bronchi. They are further subdivided into fine, 
medium and coarse, the number or rales being indicated by the terms 
occasional, few, moderate or many. It is my endeavor to point out rales in 
various stages of tuberculosis, showing the coarser rales in the more ad- 


vanced cases, but of course not omitting the instruction that rales may be © 


absent in a very obvious case of the disease. 

Especial emphasis is placed upon rales which are elicited only with 
cough, for this is so often the happening when studying cases of scattered 
infiltration, especially in the apices of the upper lobes. The cough must 
be properly used to be of value. . 

Cases with whistling rales are exhibited along with those of the crackling 
variety, so that the students may know the characteristics of each. It is 
pointed out to them that whistling rales are usually bilateral and general, 
occur both in inspiration and expiration and may disappear after cough. 
Crackling rales, unless the disease is in the pleura or massive in the lungs, 
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occur often only with cough and are heard best with the cough or the very 
beginning of inspiration, are localized usually and rarely disappear with 
cough. When ulcerative disease is present the rales usually shade off in 
intensity and number from the apex toward the lower limit of the lesion, 
although any type of rale may be present in any given case. Also, it is 
pointed out that tuberculosis is not infrequently accompanied by a bron- 
chitis and both general types of rales may be present at the same time. 

As in the previous instruction, each student auscultates for rales each of 
four or five patients, who have been carefully selected for the demonstra- 
tion, and emphasis is placed upon the regions where occasional fine, crack- 
ling rales are elicited. Each student is given the opportunity to test one 
advanced case of tuberculosis for changes in spoken and whispered voice. 
Then the section is assembled, when the histories of the cases are studied 
in detail and the complete diagnoses are given. 


Following this a brief talk is given upon the abrupt onset of pulmonary 
tuberculosis, with especial emphasis upon hemoptysis and pleurisy, with 
or without effusion, as being presumptive evidence of tuberculosis, unless 
definite causes for the conditions have been discovered. Also, the students 
are instructed as to the frequency of fistula-in-ano and ischiorectal abscess 
without obvious cause being of tuberculous origin, and how often a pul- 
monary lesion coexists or may later develop in that patient. 


At the third instruction, especial study is directed to variations of 
breathing in incipient and advanced cases, with emphasis upon the former 
group. The students are shown cases showing variations from the normal, 
chiefly slight prolongation and blowing of expiration, while other cases 
showing granular breathing or even slight suppression of breathing are 
exhibited. I try to avoid the term bronchovesicular, but impress upon 
the students the necessity or recognizing slight changes in either inspira- 
tion or expiration, or both. 

Alongside of these cases are shown patients demonstrating advanced 
lesions in which blowing to both inspiration and expiration, with a definite 
pause between the two, is present. I make no attempt to distinguish 
between bronchial, amphoric and cavernous breathing, but am content to 
point out qualities of breathing which indicate advanced pathology. Three 
cases of advanced tuberculosis, with only a slight amount of disease on 
one side, are selected for this demonstration and the entire section auscul- 
tates each patient. Also opportunity is given to review briefly the in- 
struction of the preceding periods. 

Then the histories of all cases are given to the section followed by the 
anatomical diagnoses. After this a talk is given upon the insidious onset 
of tuberculosis, with the modes of abrupt onset again reviewed. 

The principal subject of study at the next session of the section is a 
consideration of inspection and palpation. One who sees any number of 

truly incipient cases of pulmonary tuberculosis knows that frequently all 
_ physical signs are negative, or that only a few fine crackling rales after 
cough are present, or possibly granular breathing is the only sign elicited. 
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Therefore, generally speaking, inspection is not. usually of value in the 
diagnosis of early lesions. 

In cases of long standing, even though of slight extent, localized re- 
traction, diminution of motion or lagging, can be pointed out. There is 
no question that almost every moderately advanced case of pulmonary 
tuberculosis exhibits inspection changes which are very definite to any 
student. Nothing can be more easily demonstrated than the changes on 
inspection, which are revealed in cases of moderate pleural effusion. 

Tactile fremitus, while the least valuable of all physical signs, is pointed 
out to the students in all three cases. The opportunity is given to review 
all the physical signs taught in previous instructions, after which the 
histories of the cases studied are reviewed, and especially are the modes of 
onset discussed. Following this a brief and to the point talk is given upon 
the symptoms of tuberculosis and the diagnosis without physical signs is 
emphasized. 

At the fifth session of the section the difficult subject of percussion of 
the lungs takes up the major portion of the hour and a half of study. It 
is generally recognized that percussion of the lungs is the most difficult of 
all physical signs of the chest to estimate properly. The students are 
taught to pay especial attention to the length of notes as well as to resistance 
~ to the percussed finger. At the outset they are shown the comparison of 
percussion notes over base of lung, over thigh and over trachea. Having 
this as a foundation, the students begin with percussion of bases anteriorly, 
noting the character of the findings and the similarity of the two sides. 
Assuming that the cases selected do not show basal changes, percussion is 
practised from side to side and approaching the apices, changes in length 
of note and resistance to finger being pointed out. Then percussion from 
base to apex on each side is performed, and changes found are thus com- 
pared with the normal. The slight unilateral changes are often detected 
in this manner. Each student then reviews voice changes, rales, breathing, 
inspection and palpation of their original cases, after which the abnormal © 
percussion areas of the other two cases are pointed out to each student. 
The students as a group are then given the histories and diagnoses of the 
cases studied, and this is followed by a brief talk on the pathology of 
tuberculosis. 

For the sixth session of the section, three cases showing slight unilateral 
disease are selected, and I go through the examination step by step, record- 
ing on a chart the findings just as they are obtained. After noting spoken 
voice changes in the case in the first room the students check up this finding 
while I am making similar examinations in the other two rooms. Each 
feature of physical diagnosis of the lungs is similarly recorded and pointed 
out until the examination is completed. Near the end of this part of the 
instruction, each subsection is given the history, laboratory findings and 
diagnosis of the case under study. Following the complete recording of 
physical findings by each subsection, the entire group is given a talk on 
prevention and prophylaxis of tuberculosis. 

At the seventh meeting of the section the students are divided into 
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groups of three each and cases of a similar type to those used in the preced- 
ing instruction are examined by the students without assistance from me. 
Fach subsection is given the complete history and laboratory findings of 
their individual cases. The students must make out a chart, recording 
each phase of the examination at its completion, but not after the entire 
physical findings have been tested. When the charts are completed I com- 
pare the findings of the students with my own data and point out any dis- 
crepancies. This takes up the entire time of the section. 

At the eighth and final session of the section the students make out 
their charts on a similar type of cases, the only assistance given being the 
histories and laboratory findings of their individual cases. As each sub- 
section finishes its examination, any discrepancies with my own findings 
are pointed out. At the completion of the chartings the entire section is 
given a brief talk on treatment, which emphasizes the importance of proper 
rest and feeding in pulmonary tuberculosis. It is my endeavor to point 
out to the students which types of cases can be successfully handled by 
general practitioners at home and which types should be referred to 
specialists or to sanatoria. 

Throughout the course the students are taught the necessity of proper 
examination of the sputum, and they are urged not to neglect this pro- 
cedure, irrespective of the diagnosis made. The importance of x-ray 
study is stressed, but the students are taught that it is secondary in impor- 
tance to history and physical examination in the diagnosis of early or 
slight tuberculosis. The subjects of tuberculin and serological tests are 
briefly mentioned to acquaint the students with their place in diagnosis. 


CONCLUSIONS 


1. To teach the diagnosis of pulmonary tuberculosis to a group of 12 
to 17 students in a very limited time the above method in my hands has 
proven superior to any method of teaching of the subject. 

2. The building up of a diagnosis enables the student to appreciate the 
importance of each step of the physical examination of the lungs. 

3. The recording of each part of the examination as completed, em- 
phasizes the importance of careful, painstaking work. 

4. The students have been almost unanimous in their interest and, in 
aiter years, have expressed the thought that the course has been of great 
benefit. 


OBSERVATIONS OF ANNULAR SHADOWS AND CAVI- 


TIES AT THE CINCINNATI TUBERCULOSIS 
SANATORIUM 


By Kennon Dunuam, M.D. anp VERA Norton, M.D. 


CINCINNATI 


In 1918, Sampson, Heise and Brown’ called the attention of the National 


Tuberculosis Association to “A Study of Pulmonary and Pleural Annular 
Radiographic Shadows.” They said: | 


A manifestation that leaves one in much doubt as to its diagnostic value in relation 
to intrapulmonary cavity is the annular ring-like shadow, varying in shape, seen many 
times in the normal or mildly infiltrated lung fields, and it is this picture that we have 
attempted to investigate. Many times more ray is absorbed inside these annular 


shadows than in the surrounding lung tissue; in a small percentage of cases more — 


ray is transmitted through this rim while in about 60 per cent. of the instances the 
transmission is the same. Lung markings are profuse in many of them even when 
the size is extreme, occupying an entire apex or upper third. 

The profusion of lung markings, the greater or equal absorption of ray through 


these annular shadows and also the fact that certain of them change their shape 


and size rapidly, make one very skeptical as to their value in the diagnosis of 
intrapulmonary cavities. (In many instances some as large as three to five cm. 
disappeared in from three to six months or became larger and then smaller and 
then finally disappeared. ). 

This study of 50 cases, unselected from a much larger number, has led us to 
conclude that annular shadows, surrounding areas of increased or equal absorption 
of the ray, occur in patients more likely to be suffering from pulmonary softening 


and indicate rupture of the lung. Owing to the presence of adhesions only partial 


pneumothorax, with or without fluid, results. 

In 1921, Burns Amberson, Jr.,3:° also before this organization, gave another 
possible explanation of this same appearance saying, “The development of most 
pleural annular shadows indicates simple subacute or acute pleurisies,” 


Again in 1923, the subject was brought before this Association by Philip 
King Brown.’ He, in closing his paper, stated that he had “never yet 
found an annular shadow which was not shown to be a cavity.” He called 
attention to the grave danger to the patient if cavities were mistaken for 
annular shadows. 

Our reason for prolonging this discussion is, that though to the mem- 
bers of this Association the correct interpretation of these lesions may be 
only of academic importance, nevertheless, to many victims of tuberculosis, 
this differentiation means life or death. ; 

It is important to differentiate between annular shadows caused by 
localized air pockets or pleural changes and annular shadows due to cavi- 
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ties, because thin-walled cavities suggest a very grave prognosis and neces- 
sitate collapse of the lung. This danger is out of all proportion to the 
clinical signs and symptoms of the patient. Extensive tuberculous pneu- 
monia and tuberculous caseous broncho-pneumonia are frequently caused 
by the aspiration of infectious droplets from cavities. This js especially 
true of thin-walled cavities. In such cases the disease spreads in spite of 
the usual rest. 


In our experience the best method of making this differentiation is by 
means of artificial pneumothorax. This is practically without danger if 
we are dealing with an air pocket and it is the treatment of choice if we 
are dealing with a cavity. 


In our experience the vast majority of annular shadows have been 
proven to be due to cavity. In only one case have we evidence supporting 
the theory of pneumothorax as a cause of annular shadow. 


Men in different laboratories throughout this country are referring 
to annular shadows. We have found very little uniformity of opinion as to 
what x-ray findings constitute an annular shadow. The original descrip- 
tion of Sampson, Heise and Brown is not so helpful when dealing with the 
plate as one might expect from the clarity of their English. 


To clarify the subject we must keep in mind—annular shadows due to 
pneumothoraces (air pockets) and pyo pneumothorax, annular shadows 
due to pleural changes, and annular shadows due to pleural changes and 
thickened septa between the secondary lobules extending into the lung from 
the pleura. Distinct from these but confused in the minds of some are 
Barlow’s*® air pockets and localized pneumothoraces (as at an apex) 
which do not produce annular shadows. 


Another confusing picture which is most commonly seen at the bases is a 

pear-shaped (not annular) decreased density surrounded by a very delicate 
wall of increased density. This cannot easily be confused with annular 
shadows. We have confused it with Barlow’s air pockets. One such case 
is presented in our autopsy series. Large emphysematous blebs were 
the cause in this case. 


At autopsy we have been able to prove that cavities can cause annular 
shadows, also, we have been able to prove that the physical signs and x-ray 
plates of large cavities can so simulate pneumothorax that the differential 
diagnosis could only be cleared up at the post mortem table. We have 
post mortem evidence that localized pneumothoraces (as at an apex) do 
exist. 


We have evidence by x-ray, by physical examination and by subsequent 
history that pyo pneumothorax may be so localized as to simulate cavity. 
From this it can be reasoned that air pockets may produce annular shadows 
or Barlow pneumothoraces. Nevertheless, we have no post mortem evi- 
dence that either annular shadow or Barlow pneumothoraces have been 
Caused by air pockets. Further, we have no post mortem evidence that 
either pleural change or pleuro-septal changes produce annular shadows. 
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All annular shadows proven by autopsy have been found to be caused by 
cavities and a suspected Barlow pneumothorax to be due to an emphyse- 
matous bleb. These statements are made after a careful search which has 
lasted since the original papers were published.? 


We do not wish even to suggest that our studies prove that any of the 
explanations suggested as the cause of arinular shadows or of Barlow’s air 
pockets have no pathological basis. We only report our findings. But we 
do believe that so much evidence of cavity and so little evidence of air 
pockets should cause the diagnostician to go slowly when deciding that 
air pockets are the cause of annular shadows rather than cavity. 


Our effort has been to find a method which would differentiate between 
annular shadows due to air pockets or pleural changes and annular 
shadows due to cavity. We have studied this problem by means of physi- 
cal signs, x-ray, autopsies and induced pneumothoraces. 


Physical signs cannot be depended upon. They may be present when 
cavity does not exist. They may be absent when cavity is known to exist. 
We have proven both of these statements by autopsy. A study of physical 
signs over cavity is another problem to which we have given much atten- 
tion. 


X-ray studies over a considerable time have frequently convinced us 
but this method is very slow and has too often led to bad results. Since 
last year we have tried oblique and transverse exposures as suggested by 
Brown and Burnham.*? They are helpful but not always convincing. 


Autopsies are not done as a therapeutic measure. Knowledge thus 
gained is for the other patient and for medical advancement. The earliest 
possible answer must be had. The patient’s life depends upon it. 


The procedure which we recommend is induced pneumothorax. In this 
way we see the pleura stripped away from the chest wall or held to the wall 
by adhesions and the cavity moved with the lung. The only dilemma 
after such a procedure which might exist is when the cavity is near the 
incisura and may be due to an air pocket. We have had no such case but 
expect that an air pocket would change its shape more than a cavity. 


Thus our diagnosis and treatment go hand in hand and no time is lost. 
If the lung cannot be collapsed for diagnosis, it cannot be collapsed for 
treatment and again no time is lost. 7 


We believe that there is only one case of annular shadow studied by 
either of us which could have been due to pneumothorax. That is included 
in this report. We have kept an open mind to every question which has 
occurred to us. 


We present here only the cases which we have studied in 1923. Many 
of these have been seen before 1923 and most of them since 1923. We 
hope that this will give a clear cross section of our work. We include 
such cases as we believe might have been mistaken for annular shadow 
due to pneumothorax and these include three large cavities which simulated 
pneumothorax. 
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We wish to repeat what all of you have known for many years, that we 
never know which lung may be collapsed until we have tried. We report 
cases here which were successfully collapsed long after extensive pleural 
effusion had been removed and the x-ray plates showed thickened pleura 
from apex to base and the diaphragm attached to the chest wall. 

We present 67 cases ; 23 were annular shadow proven by pneumothorax 
to be cavity; 1 was an annular shadow so far proven by collapsing the 
lung, etc., to be due to pneumothorax. The annular shadow could not be 
seen after the collapse. This is a comparatively recent case and the 
annular shadow may return. This lesion was in the apex of the lower lobe. 
Over this lesion we had coarse moist rales, increased after cough, limited to 
a localized area and simulating exactly the signs found over our other 
lower lobe lesions. 

Twenty-one (21) of these cases are under treatment; 16 inside and 5 
outside of the sanatorium. Pleural effusion developed in six, one was 
extensive with severe reaction. The fluid has absorbed and the lung is 
expanding. No annular shadow remains. In two, the fluid seemed to be 
beneficial and assisted in completing the collapse.- In three, the fluid was 
negligible. One of these cases has died of general tuberculosis. 

Thirty-two (32) were annular shadows proven to the satisfaction of 
our entire staff to be due to cavity by x-ray studies over a long time. 
Many of these have changed position and size. It can be argued that 
we are biased. We can only reply that we have given each case careful 
study and have reported as honestly as we know. It is in this series and 
our post mortem cases that we see the ill effects from thin-walled cavities. 
Also, in this series, we see some wonderful recoveries. Certainly all 
cavities should be collapsed whenever possible. 

Eleven autopsies are presented. These include: six annular shadows 
proven to be due to cavity; two cases had very large cavities which simu- 
lated pneumothorax with massive destruction of both lungs; two cases 
had very large cavities which simulated pneumothorax with massive 
destruction of one lung; one case had a large cavity simulating pneumo- 
thorax over the upper left and an annular shadow in the upper right. 

Each of these 67 cases had positive sputum. All but four had one or 
more annular shadows on the x-ray plate. An area of decreased density 
surrounded by an area of increased density was noted. All of the lesions 
in the lower lobes were confined to the upper third of the lobe. Physical 
signs were frequently and carefully studied and noted. It is interesting 
that in only one case where cavity existed in the upper third of the lower 
lobe is there any note on the chart suggesting cavity. 

The only physical sign which seems at all constant over these lower lobe 
cavities is moist, usually coarse rales, increased after cough, and limited 
to a circumscribed area. These rales are usually coarser than those heard 
over other lesions in the same chest. 

The annular shadows found in the cases proven to be cavities by pneumo- 
thorax and at autopsy were located as follows: 
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Proven by pneumothorax Proven by autopsy Total 
Upper right 6 3 9 
Upper leit 8 1 9 
Upper lobes. Santee ee 18 
Lower right a 1 6 
Lower left 4 1 S 
Lower l0béS.. sos suena 11 


The large percentage of cavities found in the upper third of the lower 
lobes, as shown by these figures, is only a cross section of what we have 
observed for many years. To us these findings indicate that these lesions 
are more common than is generally appreciated. 

The quotation in the introduction refers to annular shadows “seen 
many times in the normal.” We wish to state that neither of us has ever 
seen an annular shadow in what we call a normal chest. One of us has 
made a careful study of many hundreds of normal chest plates, both of 
children and of adults. 

It is true that these statistics are taken from a sanatorium for far ad- 
vanced patients. During 1923, 287 cases were discharged of which 171 or 
59 per cent. were far advanced. We had 136 deaths to 431 admissions in 
1923 and autopsied 52 per cent. Whenever possible, the lungs have been 
taken out with the parietal pleura attached so that we may search for air 
pockets. 

These facts may explain why we have not found what others have seen, 
but again, one of us had extensive experience at Oteen, N. C. during the 
war, has surveyed several Veterans Bureau Hospitals since, and has had 
an extensive private practice, and these observations differ very little from 
what these figures show. 

We, therefore, believe that this report shows beyond a doubt that: 


Most annular shadows as we understand them are due to cavity ; 

Most annular shadows due to cavity have thin walls; 

Thin-walled cavities are a very serious menace to life; 

The patient can be made safe only by their collapse; 

The best means of diagnosis is by inducing pneumothorax ; 

We are fortunate when we have a safe diagnostic method which is 
the treatment of choice; 

It is a great mistake to view annular shadows lightly ; 

All of our cases had positive sputum ; 

Cavities in the upper third of the lower lobe are common and usually 
thin-walled, simulate pleural changes, are very dangerous and require 
collapse of the lobe. 


The quotation in the introduction shows also that Sampson, Heise and 
Brown did not view these cases lightly. Their cases also had positive 
sputum and did not do so well as other similar cases. Our collapsed cases 
have done unusually well. 

We regret that there has sprung up throughout the country a disregard 
for the gravity of annular shadows. We recommend that pneumothorax 
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be induced to differentiate the causes of all annular shadows in cases 
having positive sputum, because in this matter the proper treatment of 
the case can be determined and prosecuted. 
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Case 1. G. F., 


Is remarkable first, because of the history of sudden onset following influenza in 
January, 1923, and tonsillectomy the following April with a general anesthetic. 
Second, because the physical signs in no way suggested the cavity to two different 
physicians making an examination before x-ray plates were taken or to a third 
after such a lesion was suggested by the plates. Of plates 3740, taken Jnne, 1923, 
radiologist said, “A diagnosis of tuberculosis should not be made from these plates 
although an unusually virulent case of tuberculosis is suspected.” An abnormal 
density is noted at the end of the second interspace trunks, upper left, which does 
not reach the periphery. Immediately below this is seen a large cavity which 
reaches the lateral wall near the posterior axillary line, about the fifth interspace. 
This is connected to the hilum by a heavy trunk. It is difficult to determine whether 
this cavity lies in the upper or lower lobe and it might be a pocket within the 
incisura. 

Sputum was positive. Clinically, the case became more and more active. 
Subsequent plates showed an absorption of the density on the right and marked 
increase in the density around the cavity on the left. In September, pneumothorax 
was finally permitted by the patient. 

Plates 3918 were taken in September, 1923, after two treatments had been given, 
the first, 500 cc. and the second, 600 cc. An unusually good collapse was secured 
and the cavity is clearly seen to have changed its position. Subsequent treatments 
have completed the collapse and the cavity is obliterated. 


ge c. ED. 
Had a history of right-sided pleurisy at intervals for five years preceding 
admission.. Had been treated for four months for tuberculosis during 1922. 


Consulted a physician in February, 1923, because she felt so well she wished to 
resume work. First plates were taken outside of the institution and showed two 
large annular shadows in the lower right, one just posterior to the hilum and the 
other lower and extending to the eight interspace. It is interesting to note that at 
this time physical signs at the angle of the left scapula were more suggestive than 
over these cavities. Pneumothorax was begun March 5, 1923 and plates No. 3558, 
taken after 900 cc. of air had been given in two treatments, two days apart. They 
demonstrate definitely that the lesion in the lower right is due to cavitation. 
Plates No. 3606, taken a month later, after the eighth treatment, show the upper 
lobe held to the lateral wall by adhesions and therefore not as well collapsed as the 
lower in which the cavities are still seen although changed much in position. 

Plate No. 4338 was taken almost a year later, nine days after the 37th treatment. 
Adhesions are still present over the upper lobe. There is no evidence of cavitation 
in the lower lobe. 
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Coase SiG 


Was a widow whose husband had died of tuberculosis one year before her 
admission. Because of throat symptoms, she consulted a laryngologist who sug- 
gested a chest examination as the patient had a history of pain in the right chest and 
frequent colds. In this case, physical signs were very slight considering the 
extensive lesion seen in the apex of the right lower on plates No. 2347. 

Case was sent into the Sanatorium for pneumothorax treatment. Plates No. 
2381 were taken after two treatments had been given, 450 cc. the first time and 
500 cc. three days later. They show an incomplete collapse because of adhesions, 
but the cavity in the upper part of the lower right is pushed forward and partially 
compressed. Three months later, after the eleventh treatment, plates No. 2566 
show the cavity still further diminished. Plates No. 3708 were taken after the 47th 
treatment and about 21 months after the first collapse. Adhesions are noted 
extending from the lower part of the first rib to the upper right and from the sixth 
interspace to the apex of the lower lobe in front where the remains of the old 
cavity are seen. Soon after the patient was discharged. Treatment is being con- 
tinued outside of the Sanatorium and the patient is doing well. 


Case 4. G.G. 


Had a history of a severe right-sided pleurisy. Also, had several small hemor- 
rhages. Profuse rales were heard over the right middle and lower lobes and 
plates No. 2247, taken May, 1921, show a large annular shadow in the upper part 
of the lower right, coming to the surface to the right of the spine, immediately in 
front of the seventh rib and eighth interspace. Plates No. 2247B were taken after the 
first collapse, 400 cc. having been given. The annular shadow is now proven to 
be definitely two cavities in the lower lobe with possibly a smaller one below. 

Plates 2460, taken after the ninth treatment, three months later. The lung is 
well collapsed although the cavities are still seen. The case was discharged two 
years after beginning treatment but returns for compression. Just before the 47th 
treatment, a plate was taken on expiration and then one on inspiration. Neither — 
shows any evidence of cavitation. The plate taken on expiration shows the trachea 
in the mid line, lung collapsed, diaphragm/behind the breast, heart almost to the left 
lateral wall, lung markings on the left not clear, left diaphragm not made out. The 
plate taken on inspiration shows the trachea to the right, extension of the lung far 
into the right thorax, right diaphragm far below the breast, heart to the right and in 
an almost perpendicular direction, lung markings on the left side clean cut. The 
patient is doing well; is still treated about once a month. 


Casa Vie B. 


History of influenza in 1918 and of increasing cough and decreasing weight since 
that time. First plates taken in Sept., 1921, did not reproduce well but showed an 
annular shadow in the upper left near the axillary line, lying under the second 
interspace and third rib. This did not look like a cavity. Patient was admitted 
to the Sanatorium and plates 2831, taken in March, 1922, show this shadow in the 
upper left. No physical signs definitely suggesting cavity. Plates No. 3529, taken 
11 months later show the cavity to be getting larger. The right lung had improved 
and although the patient was steadily gaining clinically, pneumothorax was decided 
upon to secure drainage and lessen the danger of aspiration. 

Plates No. 3602, taken one month later, after the eighth pneumothorax, show 
the lung well collapsed except for the cavity. Surgical interference was deemed 
advisable. Before this could be arranged, without any symptoms of such an 
occurrence, the adhesions let go, cavity collapsed and plates No. 4316, taken 11 
months later, show the present condition. There is no evidence of cavity, no 
adhesions at the left base, left diaphragm depressed but attached to the lateral 
wall and no indication for surgery. 


Case 6. J. Mc. 


Also had a history of pleurisy on the left side. Had been treated nine months 
in a sanatorium and for two months by the late, notorious Dr. Abrams. Came to 
us with a high temperature and other signs of septic condition, but said he wished 
to remain only a month or so until “he could arrange to drive West, taking it in 
easy stages.” Plates No. 4050 show a decidedly unfavorable condition. Undoubted 
cavities in the anterior part of the upper left (which gave physical-signs) and an 
annular shadow in the upper third of the lower left which gave no signs of cavity. 
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The right lung shows a large area of caseous bronchopneumonia in the lower part 
of the upper lobe, but nevertheless an attempt to collapse the left lung was decided 
upon as the patient’s only chance. 

Plates No. 4153, taken after the second treatment, 600 cc. of air in all having 
been given. The annular shadows in both upper and lower left lobes are all 
definitely due to cavities. Subsequent plates show an increasingly good collapse 
of the left lung but the right lung is not doing well. Clinically, the patient has 
improved wonderfully. f 


ace 7. <5. 


Was treated in one of our national sanatoriums for some time for far advanced 
pulmonary tuberculosis. Returned home on account of home conditions and was 
not doing well. First set of x-ray plates shows thin-walled cavity, possibly an 
annular shadow, in the apex of the lower left. The only physical signs of. cavity 
were coarse rales from the angle of the scapula to the fifth dorsal spine, between 
the spine and the scapula. It was determined to collapse the lung. Plates No. 1380 
were taken after the ninth treatment and show the cavity to be displaced upward 
and toward the spine. It is now definitely walled-off. It is curious that the plate 
does not show more evidence of pneumothorax. She is still under treatment, 
doing well and able to drive out in an automobile. 


ase.6. ft if, 


This patient had been treated for one year at the Ohio State Sanatorium and 
had improved considerably. Having reached the time limit for his stay there, 
came to us for continued care. Plates No. 2932 show the entire upper left destroyed 
by a large cavity containing fluid, apparently about to break into the lower lobe 
posteriorly. The pleura is greatly thickened over the entire left side, trachea drawn 
to the left, left bronchus drawn up. Plate taken lying down at about the same 
time showed a definite change in the fluid level in this cavity. Plates No. 3291 
were taken six months later and show no evidence of cavity in the upper lobe. 
Over this area there is a homogeneous density which entirely obliterates the cavity 
and fluid level. The question now arose, was this a cavity or a pneumothorax 
containing fluid? The radiologist’s opinion was that we were dealing with a 
cavity which had been obliterated by thickened pleura. Six months later, plates 
No. 3597 were taken and at the same time another lateral. There is now a new 
fluid level and great thickening of the pleura over the air space above the fluid. 
At this time pneumothorax seemed the most plausible explanation of the annular 
shadow but six months later in plates No. 4034, the “annular” shadow was larger 
and looked more like a cavity. The excellent clinical condition of the patient and 
the fact that the sputum was now negative, pointed to pneumothorax. Cavity signs 
had always been present over this area, but we had heard similar breath sounds 
and whispered voice over an area of fibrosis and thickened pleura near a trachea 
displaced as in this case. 

All of this time induced pneumothorax was being considered but the thickened 
pleura, the displaced trachea and bronchus, and the high diaphragm all argued. so 
strongly for adhesions so dense as to prevent a collapse, that surgery was decided 
upon. The surgeon suggested that an attempt be made to put in a small amount 
of air so as to assist him by localizing the adhesions. Plates No. 4092 after the 
3rd treatment, 4135 after the 8th and 4309 after the 17th show the results. There 
was undoubtedly a cavity in the upper left which is now almost completely collapsed. 
Adhesions between the lower lobe and the left diaphragm and the pericardium 
erroneously suggest a cavity at the left base when seen only on a flat plate. This 
case very clearly demonstrates the well known fact which we have frequently 
Proven, that you cannot in any way prejudge the possibility of a collapse. 


Case 9.. J. A. 


Nothing of note in this history except a rather sudden onset. The fine rales 
over the upper right lobe certainly did not suggest the cavity seen on plates No. 
3132, and made such an explanation perhaps open to question. Pneumothorax was 
decided upon both for diagnosis and as a therapeutic measure. Plates No. 3164 
are of poor quality, but a definite collapsed cavity is demonstrated in the right apex 
and evidence of the first pneumothorax is found along the chest wall. With three 
months’ treatment, this cavity disappeared. About five months after pneumothorax 
was begun, the patient had some temperature and general malaise. No special chest 
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honed 


symptoms, but a few days later, the splash, characteristic of hydropneumothorax, 
suggested, even to the patient, the fluid demonstrated on plates No. 3482. Five 
months later, plates No, 3804 were taken before, and plates No. 3810 after, the 
removal of 2440 cc. of fluid and the replacement with 600 cc. of air. Fluid 
gradually reformed and in plates No. 4112, taken five months after this paracentesis, 
it is seen at the top of the second rib in front. In March of 1924 (fluid was first 
seen 13 months previously) the third paracentesis was done and plates No. 4310 and 
No. 4329 were taken. No evidence of cavity exists in the lung which is held in a 
peculiar position by adhesions. Physical signs indicate that the lung is pressed 
forward. Dullness begins at the anterior axillary line when the patient is in a 
sitting position. Splash is heard, however, and the dullness changes posteriorly 
with movement. 


Case 10. Ls W. 

Came in with a history of tuberculosis following influenza. Had a positive 
sputum and had a recent severe hemoptysis. The first plates, No. 1889, taken 
December, 1920, show an area lying close to the posterior wall in front of the 
seventh rib, mostly inside the midscapular line. This was thought to be a localized 
hydropneumothorax. That fluid was present was proven by aspiration, a needle 
‘nserted in the seventh interspace, right back. A few days later, pneumothorax 
was begun and after the fourth treatment, plates No. 1964 were taken. The 
changed position of the area described definitely disproves a localized hydro- 
pneumothorax and substantiates a diagnosis of cavity. In March, 1921, after the 
eighth treatment, patient had a chill followed by a marked rise in temperature and 
soon the characteristic signs of hydropneumothorax were heard. Fluid was 
removed from the pleural cavity in July, 1921, and replaced with air. This fluid 
reformed and it was decided to allow it to remain to maintain the compression, 
meanwhile keeping close watch by physical examination and x-ray plates. A year 
after the first paracentesis, aspirating needle was again introduced but 
no Auid was found. In March of this year, three years and three months after the 
first set of plates, plates No. 4286 were taken. The lung has expanded and there 
is no evidence of cavitation. The trachea is drawn to the right as is the heart 
to a slight degree. The pleura is greatly thickened over the right side from apex 
to base. The right base is contracted. Clinically, the patient is doing very well. 


Case 11. J.J. 


The first tuberculous lesion, diagnosed in April, 1921, was a rectal abscess. 
Pulmonary symptoms came later and included pain on the left side. Sputum was 
positive; Wasserman reaction, four plus, and the patient has had anti-luetic treat- 
ment. Plates No. 3989, taken outside of the institution in October, 1923, show 
definite lesions on the right side although the marked pathology is on the left. 
An unusual area of spherical density suggesting exudate is seen close to the 
pleural wall just below the fifth rib, outside the midscapular line. A cavity 
with unusually thin walls or an annular shadow is seen in the lower left inside 
the midscapular line, extending from the sixth rib to the seventh interspace. Plates 
No. 4028, taken one month later suggest a small thick-walled cavity in front of 
the seventh rib and interspace and above this, a rarefied area which conforms 
to the area on the previous plates suggesting a possible pneumothorax. 

On plates No. 4314, taken four months later, the spherical density just below the 
fifth rib is still seen. The area described as a possible annular shadow in the 
apex of the lower left is now long and elliptical in shape and looks like an air 
pocket. It extends from the sixth rib to the seventh rib in back. The lesion 
seen below this area was described as a cavity on the last plates. The wall is 
now less dense and the exudate below is more diffuse. At this time the correct 
classification seems to be an air pocket above the lower lobe and compressing 
a small cavity within its apex. About one month later, 400 cc. of air were injected 
of which no evidence was seen on the x-ray plates but the plates did show an 
area in the apex of the lower left which looked like a cavity. Plates No, 4407 were 
taken after the fourth treatment. The upper left, although held by adhesions, is 
compressed anteriorly, posteriorly and laterally, The lower left appears to have 
adhesions inside the midscapular line in front of the seventh rib and interspace. 
No evidence of cavity is seen. By the same reasoning which we have applied 
to the other cases, we will be forced to deduce that we are dealing with an 
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annular shadow not due to cavity. This is the only evidence of annular shadow 
not due to cavity which we are able to present, 


Case 12. W. P. 


This case demonstrates our only definite evidence ‘of Barlow’s pneumothorax. 
[t also demonstrates the ease with which a pneumoperitoneum can be induced 
by attempting pneumothorax. It further demonstrates the necessity of looking 
carefully for cavities and of not being misled when they change their character 
or position. This case went to a physician only because of frequent colds and 
had no history of pleurisy or even pain in chest. 

In November, 1923, the first plates were taken outside of the institution. Note the 
trachea slightly deviated to the right, the trunks to the upper left are in the normal 
position. There is a mass of increased density in the lower part of the upper 
right and in the upper part of the lower right which contains the area of decreased 
density in question. Also, note the contour of the diaphragm. On the left side 
there is definite caseous bronchopneumonia. In plates No. 4096, taken one month 
later, the trachea is even more to the right. The trunks are practically in their 
normal position. The massive density in the lower part of the upper right is 
greater. In the upper part of the lower right the density is less and, there is 
definite evidence of cavitation. Again, note the contour of the diaphragm. 
Caseous bronchopneumonia on the left side is more extensive and more definite. 
One month later, plates No. 4157 were taken the day after the pneumothorax 
was attempted the second time. Note that the trachea is more nearly in the 
normal position, the second interspace trunks coming from the right bronchus 
are pushed out of their normal position. An air pocket is suggested between 
the upper and lower right lobes. The cavity has almost disappeared. The 
diaphragm is raised from the liver by an air pocket and the characteristic density 
of the caseous bronchopneumonia has changed. Plates No. 4282 were taken two 
months later. Trachea is slightly to the right; second interspace trunks appar- 
ently in normal position, The Barlow air pocket even more suggested than on the 
previous plates. Evidence of cavity is returning. Air under the diaphragm 
has disappeared. Character of caseous bronchopneumonia on left side has 
still further changed. Plates No. 4427 were taken seven weeks later. Careful study 
of these stereoscopic plates shows that the exudate in the lower part of the upper 
and in the upper part of the lower has been further absorbed. These plates 
apparently clear up the anatomical diagnosis. We can now see a cavity in the 
upper part of the lower lobe and just above it a definite localized pneumothorax 
between the upper and middle right lobes. 


Case 13. C. A. 


The change in the x-ray plates in this case has been so marked during the 
space of one year that cavity as a cause of the annular shadow in both apices 
seems almost unbelievable, though on admission the signs of such lesions were 
very definite, especially over the right side. Plates No. 3574, taken March, 1923, 
show two large cavities in the right apex and a cavity in the upper left. Areas 
of caseous bronchopneumonia are scattered throughout all lobes. Plates No. 
3984, taken seven months later, show marked absorption of caseous broncho- 
pneumonia. The “annular shadow” in the left has almost entirely disappeared 
and only one small cavity is seen in the right. Plates No. 4326, taken five months 
later, show no evidence of cavity on the right and much less evidence of caseous 
bronchopneumonia. On the left side the cavity has also disappeared. No physical 
Signs of cavity on discharge. 


Case 14. R. B. 


Is introduced to illustrate the development of annular shadow, its disappearance 
and its re-appearance and disappearance a second time. Attention is also called 
to a cervical rib. Plates No. 2084, taken in March, 1921, show lesions so slight 
as to make a diagnosis of tuberculosis impossible. Seven months later plates 
No. 2778 show definite fans in the left apex. Plates 3087, six months afterward, 
show a large active fan within the upper left which contains a definite area of 
tarefaction. Five months later evidence of cavity was not found as mentioned 
but on plates No. 3647 the annular shadow is again made out and in stereoscopic 
Plates is very definitely due to a cavity within the lung. The last set of plates, 
No. 4294, taken almost a year later shows closed fans in the left apex and scar 
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tissue where a cavity had been seen. This case had a positive sputum shortly 
after admission. At no time have there been any physical signs of cavitation. 


Case 15. C.K. 

Besides the usual history of cough and expectoration with loss of weight and 
strength, this case has had a number of hemorrhages. Sputum was positive. The 
first set of plates, No. 1491, were taken in May, 1919 and an annular shadow 
was noted just under the third rib and extending down to the fifth interspace. 
Over this area signs of cavity were not positive although they were sufficient 
to cause the examiner to classify the case as far advanced. A year later, in plates 
No. 1672, this area appears greatly contracted with thickened walls. The most 
recent plates, No. 4319, taken almost five years after the first ones show nothing 
upon which to make a positive diagnosis of tuberculosis. During residence, 
the patient gained over 50 pounds. She has been discharged eleven months and 
appears perfectly well. 


Cased. Joi 
Has history of frequent cough andi loss of weight following influenza. Plates 
No. 3338 were taken on his first admission in November, 1922, and show a large 


well-walled off cavity in the upper right and large intercommunicating cavities 
in the upper left. Patient’s cooperation has been of the poorest quality but in 
spite of this, in March, 1924, sixteen months later, plates show great contraction 
of the cavity in the upper left and almost complete obliteration of that in the 
upper right with much absorption of tuberculous exudate. The signs of cavity 
have been so marked that the diagnosis cannot be questioned. This case demon- 
strates that because so-called annular shadows disappear, it does not prove that 


they were not due to cavitation. 


Cate 7 hi 

Between the first plates taken in August, 1922, which show a large cavity in the 
upper left and cavities in the upper right, and the last plates, No. 4270, taken 
20 months later, a marked change is seen especially on stereoscopic plates. The 
cavities in the right are so contracted that they are seen only with difficulty. 
The cavity in the left would be doubted if it were not for the previous plates. 


Gasculsantte tS. 

First symptoms in this case were noted in September, 1922. A month later, 
sputum: was blood stained. Soon after this a diagnosis of tuberculosis was made 
and the patient was sent to Arizona. He improved while there but because of 
homesickness, he returned to Cincinnati in August, 1923, where he entered the 
Sanatorium. In September, 1923, plates No. 3920 were taken. A large annular 
shadow containing fluid is seen at the lower posterior part of the upper right. 
This is probably a cavity. A month later, a great change had occurred as shown 
in plates No. 3995. The lesion in the upper right is without question a cavity 
and much caseous bronchopneumonia is seen in the middle and lower lobes. Well 
marked changes are lso seen on the left side. In December, the patient went home 
for the holidays and remained against advice until the last of February. Upon 
his return, plates No. 4251 were taken and show a cavity in both upper and lower 
right lobes and in the upper left lobe. This patient has refused pneumothorax 
treatments but the case well illustrates the value of a differential diagnosis 
between the annular shadow due to cavity and that due to any other cause. 


Case 19. E. B. 


In the next case the fault may not be the patient’s. The plates taken outside 
of the hospital in July, 1922, show an annular shadow lying in front-of the fifth rib 
and sixth interspace on the right side. It lies on the bias and might easily be 
between the upper and lower lobes. There is no evidence of any connection 
with the bronchus. Plates taken in February, 1924, show a large cavity in this 
region with extensive caseous bronchopneumonia due to aspiration on the left. 
This we feel might have been prevented if a collapse had been done at the time 
the first plates were taken. | 


Coserucee: 


. Hlustrates. how an annular shadow, undoubtedly due to cavity, can come by 
increase in its size to resemble a pneumothorax. Plates No. 2555, taken October, 
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1921, show both uppers destroyed by cavitation. Plates No. 2974, taken seven 
months later, show these cavities more extensive than definite, intercommunicating 
on the left side and probably two separate cavities on the right. During these 
months the patient had improved clinically and among other things, had gained 
25 pounds. Plates No. 3296, four mionths later, show further increase in size. 
Plates No. 4188, over 15 months later, show cavitation so extensive on the left 
as to be easily diagnosed pneumothorax. We believe that in the near future 
such cases will be saved by surgical intervention. 


mace ec). C. TH: 


Illustrates a similar change. Plates No. 2105 were taken in March, 1921, and 
show a large thin-walled cavity in the upper left surrounded by thickened pleura. 
There is probaby also a cavity in the lower left. It is interesting to note that 
physical examination at this time shows as marked signs of cavity on the right 
as there were on the left. Plates No. 2557, taken 11 months later, show the cavity 
in the upper left extending into the lower left. A month later, plates No. 2838 
show a more marked degree of the same change. On the right side, behind the 
third rib in front, is an area suggesting cavitation. Plates 3142, taken four 
months later, show the trachea, arch of the aorta and the heart still further to 
the left and the cavity even larger. A large annular shadow is now seen on the 
right. In plates No. 4125, taken 17 months later, the left lung has practically 
been expectorated. There is now a mass of increased density on the right whose 
character is not made out. It is apparently a cavity in the lower anterior tip 
of the upper right. The patient died in April, 1924, but unfortunately, an autopsy 
was not secured. 


POST MORTEMS. 


J. M. In Case No. 1 a large annular shadow on the left back was noted which 
did not seem to be a cavity but to be due to increased pleural density and thickened 
septa. On post mortem, this area proved, to be a large thick-walled cavity. 

In Case No. 2 we were much interested as to whether the thin-walled cavi- 
ties ‘at the left base especially were due to air pockets or emphysema and only by 
microscopic examination was the pathologist able to say that the latter was 
correct. Plate No. 3336 was taken four days before death; plate No. 3341 
are the lungs at the post mortem. 

I. S. In Case No. 3 there was noted an area of decreased density surrounded 
by a circular increased density which was read as a cavity in the apex of the 
lower right. Clinician made the same diagnosis and at autopsy, it was confirmed. 

W. S. In Case No. 4 a small annular shadow was seen in the lower part of 
the upper left near the anterior chest. Six months later this developed into 
a thick-walled cavity, which was found on post mortem, two months afterward. 

F, S. In Case No. 5 the patient was sent in with a diagnosis of pneumothorax 
in the upper right. This was read as a cavity when the plates came to us. At 
autopsy this was proven to be correct. 

. B. Case No. 6 was diagnosed by physical examination as a large cavity 
in the upper left although diminished breath sounds and whispered voice might 
seem to have suggested pneumothorax. In fact, such a diagnosis was made on 
physical examination and x-ray by a visiting physician. Post mortem showed 
a large cavity. 

A Case No. 7. Plates taken four weeks before death. They show a delicate 
annular shadow in the upper right surrounded by caseous bronchopneumonia. 
In the upper left, a large area of decreased density is seen. This was read as 
a localized pneumothorax. The clinician said a localized pneumothorax or a 
large thin-walled cavity. At post mortem the lung was removed intact with both 
the parietal and visceral pleura. Only on section was it proven that a large cavity 
had simulated a pneumothorax and that another annular shadow was due to 
cavity. We believe that the thin-walled cavity was responsible for the extensive 
caseous bronchopneumonia. 

E. W. Case No. 8, shows extensive destruction of lung tissue in both uppers. 

M. S. Case No. 9 is similar except that we were fortunate in being able to 
remove the lungs intact and so demonstrate the large cavities which did exist 
in both uppers. 

These last two cases both illustrate with how small an amount of lung tissue 
respiration is possible. 


A UNIT FOR INTERPRETING THE RADIOGRAPHIC 
PATHOLOGY OF PULMONARY TUBERCULOSIS 


PRELIMINARY REPORT 


By SAMUEL SweEZzEy, M.D. 
DENVER 


THE progress made in the interpretation of x-ray plates in pulmonary 
tuberculosis during recent years has been almost phenomenal. ‘There are 
two chief elements that enter into the matter of interpretation of x-ray 
plates. First, the recognition of the fundamental pathological processes 
of pulmonary tuberculosis; and second, the reading of the destructive and 
reparative changes that take place in a given case. 

As to the first element, viz., the recognizing of the fundamental path- 
ological processes, we have a direct and positive means for establishing the 
correctness of our knowledge through post mortem findings. The work 
along this line has advanced during recent years to such an extent that a 
standard interpretation of the fundamental processes should become a 
matter of the near future. I am referring especially to an excellent volume 
written by Graeff and Kuepferle’ who studied the x-ray shadows with 
great care, comparing them with post mortem findings, and along the lines 
of most modern pathological research. The most valuable part of their 
work is the beautiful demonstration of shadows signifying the two funda- 
mental types of chronic pulmonary tuberculosis, viz., the proliferative and 
the exudative types. To my knowledge this is the first successful attempt 
to differentiate the two processes on an x-ray plate. 

In the second element that enters into the interpretation of x-ray 
shadows, viz., the recognizing of the reparative and destructive changes, 
post mortem findings do not help us very much, as they show only end 
results. In order to verify our knowledge we are compelled to rely 
chiefly upon the clinical course and the physical findings of the case. 
Recent work of great importance has been done in correlating the muta- 
tions of the x-ray shadows with the changes in the clinical course of cases. 
I am referring especially to the valuable work of Amberson? who proved 
beyond a reasonable doubt that reparative and destructive changes are 
promptly recorded on the x-ray plate by shadows which can be recognized 
with a great deal of certainty. | 

Thus the problem of the interpretation of radiographic pulmonary 
pathology is rapidly approaching a satisfactory solution. However, when 
it comes to the question of mastering our present knowledge in this field, 
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it is no easy matter by any means. The difficulty arises chiefly when it 
comes to the reading of the collections of small densities which are known 
under the term “mottling,” because the shadows differ so greatly in size, 
shape, density and contour. The descriptive terminology of these shadows 
is rather voluminous and is often lacking in clarity and sharpness of 
definition. Imagine the perplexity of an uninitiated when he is con- 
fronted with a battery of terms such as: “pussywillow,” “budding twig,” 
“cotton ball,” “fuzziness,” “snow storm effect,” “beading,” “cirrus clouds,” 
“studding,” “inverted comma,” ‘‘cones,” ‘‘fans,’ “sunburst,” “bread 
crumb,’ “honeycomb,” etc. Far be it from me to attempt to minimize 
the importance of the above terms. I merely wish to point out the 
difficulties of our problem, and it is the aim of this paper to simplify as 
much as possible the interpretation of the mottling by introducing a sys- 
tem of grouping of the x-ray shadows, each group representing a more or 
less complete unit. 

This work which was commenced about three years ago is based on a 
careful study of over 600 plates, single as well as serial ones. A record 
was made of a detailed diagnosis and prognosis of the plates whose inden- 
tity were unknown to me, and the findings correlated with the known clini- 
cal picture of-the cases. At first the aim was to find a characteristic sign of 
clinical tuberculous activity on an x-ray plate. It was noted that in a 
vast majority of cases with definite symptoms and signs of clinical activity 
the mottling had a tendency to arrange itself in small white circles around 
an inner black area. We noted later that the circular arrangement of the 
mottling was true not only in cases with clinical activity but also in cases 
where the mottling ‘was chiefly fibrous in character, with this main differ- 
ence, however, that the circles of the inflammatory mottling were dissemi- 
nated, while those of the fibrous mottling had a tendency to arrange 
themselves in rows, usually pointing toward the hilus. We then began 
a study of the mutations of the circles on serial plates taken at four month 
intervals of both favorably and unfavorably progressing cases. In the 
favorably progressing cases the circles, which were formerly disseminated, 
began to show a tendency to arrange themselves in rows. Furthermore, 
the circles themselves have changed in appearance so that instead of being 
more or less round, they became spindle-shaped with a tendency to unite 
with each other, not unlike the cells in the microscopic picture of fibrous 
tissue. In the final stages of repair the rows of circles consolidate into 
fibrous bands, the circles themselves almost completely losing their identity. 
In the unfavorably progressing cases the circles coalesce and form masses 
of consolidation, later leading towards cavity formation, and new areas of 
active circles can be seen spreading downward. We finally reversed the 
process of our study and began to record the diagnosis and prognosis from 
plates with the labels covered up so as to conceal their identity, and then 
to compare our findings with the clinical records of the cases. The per- 
centage of correct readings based on the circles as a unit was sufficiently 
high to justify this report 

This is only a preliminary report. I am now interested in the problem 
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of finding a definite pathological basis for the circles. At present I can 
merely attempt to offer a theoretical explanation. According to Nichol® 
and other modern investigators, in both fundamental processes of chronic 
pulmonary tuberculosis, viz., the infiltrative and the exudative types, the 
acinus is the original seat of the pathology. From there the infection 
spreads to surrounding structures, involving adjacent bronchi, blood and 
lymph vessels which are situated in the septa between the lobules. In 
both types the involved areas are surrounded by more or less healthy lung 
tissue. A net work of infiltration is thus formed, in the meshes of which 
are contained the healthy lung areas. This would tend to explain the 
circular arrangement of the mottling. When fibrosis takes place, the 
healthy tissue surrounded by the involved areas undergoes what Nichol 
calls “collapse induration,’ which would account for the flattening of the 
circles and their final disappearance in the bands of fibrous tissue. This 
circular arrangement of the mottling is by no means characteristic of 
pulmonary tuberculosis, in fact, any pneumonic condition of an infectious 
nature which spreads through the blood or lymph channels, and also 
pneumoconiosis and silicosis, may show circles, except that the distribution 
and general appearance of the circles varies with the nature of the involve- 
ment. ‘ 

In conclusion I wish to say that recent pulmonary pathology is expressed 
on an x-ray plate in the form of circles which undergo changes correspond- 
ing to those that take place in the lesions they represent, thus giving us the 
best method of biopsy obtainable. In my experience and in that of my co- 
workers, the interpretation of radiographic pathology based on these 
circles as units has proven of considerable value, and I sincerely hope 
that this preliminary report will succeed in stimulating further research 
in a field where there is considerable ground left for conquest. 
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THE THORACOSCOPE IN PULMONARY DIAGNOSIS* 
By J. J. Stncer, M.D. 


Saint Louis 


It 1s with an apology that I am presenting this short paper before the 
National Tuberculosis Association. The subject is brought up as much to 
obtain information as to give anything especially new on the subject. I 
am in hopes that the presentation of a few observations in the use of 
thoracoscopy may be of some interest. Since the publication of the papers 
on thoracoscopy by Jacobaeus, Korbush? and Unverricht® I have attempted 
to use this method with more or less modification. 

For some reason medical men, as distinguished from surgeons, are very 
prone to make every effort to prevent operation and most of us doing 
chest work will go a long way to prevent a surgeon’s knife. In spite of 
being associated with Dr. Graham in surgery of the lung, I have not yet 
overcome that feeling of fear. When one considers that in the use of 
thoracoscopy we have a means by which the pleural cavity can be ex- 
plored through a relatively small instrument without rib resection and 
when one considers that certain operations can be made through this 
instrument, it is reasonable’to expect medical men to make use of this 
method. On the other hand, we have learned through the wonderful work 
of Dr. Graham and Dr. Bell* that it is possible to open many chests with 
impunity, provided the openings are not too large. They have shown also 
that it is possible to open both sides of the chest at the same time without 
doing serious damage to the patient’s condition. Whether to use the 
first method, that is thoracoscopy with the thoracoscope, or closed method, 
or to open the pleura fearlessly and inspect the cavity is the problem that 
I am bringing before this Association. 

Kelling in 1902 (quoted by Unverricht) first used an endoscope and 
trocar in experimental work on chests in animals. Jacobaeus used similar 
methods in 1912 and then used human subjects. He reports fifty cases 
in which he used thoracoscopy and cauterization of adhesions in pulmonary 
tuberculosis. He also devised an instrument for this purpose. Unver- 
richt used this method, but modified the instrument of Jacobaeus which he 
claims gave a clearer vision. He observed, however, that in removing ad- 
hesions by cautery large blood vessels and sections of the lung may be 
severed and shows by microscopical sections how it is possible for adhesions 


*From the Department of Internal Medicine, Washington University School of 
Medicine, Saint Louis, Mo. 

This paper with photograph of the author’s modified thoracoscope is published in 
the AMERICAN REVIEW OF TUBERCULOSIS. 
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to have lung tissue herniate into them. He explained why hemorrhage. 
occasionally results from Jacobaeus’s operation. Originally the thora- 
coscope was used for inspection only and Jacobaeus is entitled to the 
credit of showing the possibility of severing adhesions through the instru- 
ment to produce better collapse in pneumothorax. These three authors 
have used local anesthesia, forcing the thoracoscope through the pleura and 
then aspirating any fluid that is present. When adhesions are found, 
another trocar is inserted near the adhesions and a galvanocautery is 
inserted through the trocar. With these two instruments in the chest 
cavity the cautery is directed by use of the thoracoscope against the adhe- 
sions and the current is turned on. 

I have not had the privilege of seeing anyone use thoracoscopy nor do 
I know of any work along this line done in this country, at least there is 
no mention in the American literature of any similar work having been 
done in America. This method seems to offer many possibilities to men 
doing chest work. I, therefore, designed an instrument patterned some- 
what on Jacobaeus’s thoracoscope.* I have an attachment for the side 
opening through which various bronchoscopic instruments can be intro- 
duced under direct vision for removal of sections and also one through 
which one can drain fluids and replace same with air. There is a small 
light in the tip of the instrument so that vision can be had with or without 
the cystoscopic attachment. The photographs are self-explanatory. It is 
also possible to do operative work through one opening in the chest wall. 
This, I believe, is a distinct advantage. But, when one attempts to do 
thoracoscopy through the small opening, it is not as easy as one would 
infer from the descriptions in the literature. 

The method that we use is as follows. A pneumothorax is produced in 
the involved side by the ordinary method. With the patient placed under 
more or less twilight sleep the skin is anesthetized with one-half per cent. 
novocain and an incision is made in the intercostal space with an 
iris knife. Through this incision the instrument is introduced into the 
pleural cavity. I might note here that it is very difficult in a large number 
of cases to find intercostal spaces wide enough to introduce the instrument 
without scraping the periosteum of the ribs. This, of course, causes 
considerable pain and occasionally hemorrhage from laceration of the inter- 
costal artery. With the instrument in the chest, the trocar is removed, 
closing the valve as it nears the end of the instrument; and a baby cysto- 
scope is then introduced, opening the valve to admit it. The purpose of 
the valve is to keep the chest cavity unexposed to the outside air during 
the entire operation. It is possible now to inspect the chest cavity; the 
character of the fluid can be noted, small nodules and patches of calcifica- — 
tion on the pleura, tumor masses, areas of congestion and even small 
abscesses of the lung can be seen. However, if the patient is anesthetized 
locally only, there is some pain when the thoracoscope is pointed up 
toward the apex. If adhesions are encountered, it is possible through the 


*William A. Phillips, Surgical Electrical Instruments, Saint Louis. 
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side opening to introduce a high frequency electrode to sever adhesions. 
When the cystoscopic instrument is removed and an ordinary eyepiece is 
used, one is able to pick up small areas of pathology that need attention. 
Experimentally on animals with flexible ribs one can make a clean sweep 
of the pleural cavity with little difficulty. One is able to see as much in 
the chest cavity with the instrument as is possible in the bladder with an 
ordinary cystoscope. It takes considerable experience, however, to inter- 
pret the various images and relative positions of conditions noted in the 
chest. 

The advantages of this method are: (1) only a small incision is 
necessary in the chest wall, (2) there is very slight shock and occasional 
fever follows the operation, and (3) the patients are not as much disturbed 
mentally as they would be by a so-called operation. 

The disadvantages of the method are: (1) the image one sees at any 
one time is small no matter what system of lenses are used, (2) there is 
a certain amount of pain in pushing the ribs by moving the instrument 
to and fro, (3) fluid, so often found in these cases, clouds the lens which 
makes it necessary to remove the instrument and reintroduce it, and 
(4) it takes considerable experience to interpret one’s findings. 

In the open method of thoracoscopy, that is opening the pleura under 
local anesthesia, either removing a portion of the rib or not, one is able to 
get a direct view of the chest and its contents. If there is any fluid in the 
cavity, this is drained and sections can be removed without any difficulty. 
Dr. Graham and I have used this method in several cases and have had 
no serious results follow. It does not seem to disturb the patients any 
more than thoracoscopy. When one considers how much one can see with 
this method, its simplicity, and the lack of danger, the two methods are 
hardly comparable except in those cases in which it is thought inadvisable 
to open the pleura. 

The question will arise whether it is possible or advisable to open the 
pleura in tuberculous individuals. It is my impression that if so little 
danger has resulted in opening the pleura in many cases, there is no reason 
why it cannot be done. It is true that tuberculous sinuses occasionally 
result from the use of needles and it is possible that tuberculous sinuses 
might result. Unfortunately, I have not had much experience with this 
class of cases. It seems that similar good results could be obtained by 
opening the pleura and exposing the cavity to direct sunlight as is done 
in the time-honored operation of opening the peritoneum for tuberculous 
peritonitis. 

Finally, thoracoscopy, in conjunction with physical signs, roentgen ray 
Plates, the diagnostic pneumothorax of Brauer; and fluoroscopy, makes 
it possible for the physician interested in chest work to make diagnoses 
that were formerly impossible. 


CONCLUSIONS 


1. The use of the thoracoscope is a great aid in the diagnosis of chest 
conditions. 
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2. It requires a certain amount of skill to interpret the picture seen 
through the instrument. 


3. Open thoracoscopy, that is opening the pleura wide, is recommended 
in more cases as an exploratory operation. 


4. More experience with the methods is necessary to make it of general 
use. 
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THE RESULTS OF PIRQUET TUBERCULIN TESTS ON 
1654 CHILDREN IN A RURAL COMMUNITY 
IN MINNESOTA* 


BY ae noLATER MD, 
WortTHINGTON, MINN. 


(Abstract) 


It Has become a habit with most of us to quote statistics showing that 
from sixty to ninety per cent. of all children become infected with tuber- 
culosis before they reach the age of fifteen. This idea has been obtained, 
largely, from reports on the result of the Pirquet test made, for the 
most part, in the clinics of the larger cities, notably Vienna, Berlin, Lille, 
New York and other centers of population. Naturally most of those 
coming to such clinics for the test do so either because some member of the 
family has tuberculosis or because the child is from the slum district and it 
is the only means it has of obtaining medical attention. The result, under 
such conditions, is not a fair means of arriving at the number infected, even 
for the city in which it is conducted. In other words, a few hundred 
children tested from the class most apt to be infected would not give one 
a fair estimate of the number infected in a city of several million people. 
It would be even more unfair to feel that the smaller towns and rural 
communities where living conditions are better should also show as high 
a percentage infected. 

Feeling that we had been too prone to quote statistics stating 
that the majority of the children were infected before they reached the 
age of sixteen and that this condition did not exist throughout the coun- 
try as a whole, was the reason for doing the work presented in this paper. 
It is not my intention to claim that the percentage of infection is as low 
as shown here, for that would be as erroneous as to quote statistics 
compiled in the cities where infection is high to show that it is universally 
the same. It is only natural that a study of this sort conducted in what 
is considered a wealthy farming section where the death rate from tuber- 
culosis is about 35 per 100,000 population, living conditions good, the 
people intelligent and willing to cooperate in helping to lower the death 
rate should stand at the other extreme. Obtaining the extremes, how- 
ever, might help us arrive at a happy medium. 

Schools in the different parts of the four counties in which the work 
was done were used. Some of these were in the larger towns, none of 
which were over 3,500, others in the smaller towns and villages, and. 


* This paper will be published in full in the American REVIEW oF TUBERCULOSIS. 
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others in the consolidated and one-room schools in the country. Schools 
representative of the entire district were selected, varying in number 
of pupils from eight or ten to one or two hundred, and where the build- 
ings were not modern to those which were of the best. The number 
tested was sufficiently large to give a fair estimate of the percentage 
infected throughout the counties in which the work was conducted. 

The results of the examination of 1654 children showed that in a 
group of 563 giving no history of exposure to tuberculosis, 30 or 5 per 
cent. gave positive reaction. In a group of 1025 where history of tuber- 
culosis contact or exposure was doubtful, 8 per cent. or 88 were posi 
tive. But in a group of 67 with a positive history of exposure to tuber- 
culosis, 54 or 80 per cent. showed positive. For the entire group of 1654 
the percentage of positive infection reactions found was only a little over 
10 per cent. 

It is rather appalling to think that eighty-one per cent. of all children 
living in the homes where there are open cases of tuberculosis are in- 
fected even when these are as nearly ideal as might be expected any- 
where. This surely emphasizes the fact that it is practically impossible 
for a child to live in a home where there is an open case without be- 
coming infected, especially where the subject has not been instructed 
how to take the proper precautions. to prevent the spread of infection. 


CONCLUSIONS 


1. The number of children infected for the country as a whole is 
not nearly so high as generally considered. 

2. It is practically impossible for a child to remain in the home with 
an open case of tuberculosis and not become infected. | 

3. The percentage of those reacting to the Pirquet test in a rural 
community does not increase as one advances in age to the extent gen- 
erally taught. 


THE VALUE OF ERYTHROCYTE SEDIMENTATION 
DETERMINATIONS IN PULMONARY 
TUBERCULOSIS* 


By W. H. Morriss, M.D. 
WALLINGFORD, Conn, 


(Abstract) 


SEVERAL workers in tuberculosis on the continent have employed, in the 
study of their patients, the Fahraeus erythrocyte sedimentation test with 
interesting results, and report that it offers a valuable help in the estima- 
tion of activity. It was with this point in mind that we have employed 
the test for the last few months at Gaylord Farm on all of our patients, 
and our results have proved of sufficient interest to justify a preliminary 
report, though the work has not been carried on long enough to form 
an exact estimate of its value. 

When citrated blood is allowed to stand the erythrocytes settle down 
leaving above clear plasma. Fahraeus noted first that the velocity of 
this sedimentation varies under certain physiological conditions. It is 
somewhat greater in women than in men. It is increased with menstrua- 
tion and in the latter half of pregnancy. Other authors have studied 
the reaction from different points of view with result that the velocity 
is found to be accelerated under a variety of pathological conditions; thus 
it is increased in acute infections especially when the temperature is high, 
also in most chronic infections and in cases of malignant tumor. Syphilis, 
arterio sclerosis, chronic arthritis, tabes and many psychoses cause a 
definite increase in the velocity of sedimentation. In general most of 
the authors who have studied the test in tuberculosis agree that the velocity 
of sedimentation is definitely increased in active pulmonary tuberculosis, 
that the increase seems to run parallel with the amount of pathological 
change which has taken place in the lungs, that it is highest in the acutely 
progressive stages, and that a determination of the velocity is of some 
value in prognosis. 


TECHNIQUE OF TEST 


Several different methods of performing the test have been described. 
In our work the blood was collected from an arm vein in a record syringe 
containing enough 3.8 per cent. sodium citrate solution to give a one to 
four dilution, carried from the ward to the laboratory in small Wasser- 
mann test tubes and drawn up into 1 c.c. pipettes, the readings being 


* This paper will be published in full in the American REVIEW oF TUBERCULOSIS. 
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TABLE I 


Normal Values. Men and Women 


Serial No. 2 Hours Remarks 
Men No clin. tbe. 
16 1 Diagnostic case 
99 4.5 Hospital orderly 
420 3.5 Hospital mechanic 
is 3.5 Hospital orderly 
79 jae: Normal male 
126 fi No clinical tbe. 
127 2.5 No clinical tbe. 
138 foo Hospital orderly 
131 7.6 No clinical tbe. 
78 1.25 No pulmonary tbe. 
151 6.5 Normal male 
Women: 
104 6.5° No clinical tbe. 
12 8 Nurse 
35 6 No clinical tbe. 
113 6.5 Nurse 
124 5.75 Nurse 
142 6.5 Nurse 
146 4.75 Hosni maid 
eee 
149 8.5 Office work 
115 6 Healed cervical adenitis 
eee 
148 11.5 Secretary 
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made on the pipette scale after filling the pipette exactly to the 1 c.c. mark, 
stoppering it with a bored out rubber cork and placing on rack. In 
this way readings made at one, two and twenty-four hours represented 
definite percentages of the total volumes of blood and simplified consider- 
ably a comparison of values. 

In this study 150 patients have been tested including 12 far advanced, 
88 moderately advanced, 20 minimal, and 10 patients with a diagnosis of 
no clinical tuberculosis. 


NoRMAL STANDARDS 


The blood of twenty-one normal men and women was examined to 
determine a normal standard and the results are shown in Table I. 

Normal two hour readings in the male are found to lie between the 
values of 1 and 5 per cent., in the female between 5 and 10 per cent. 


INFLUENCE OF THE EXTENT or LuNG INJjuRY. 


The series has been grouped according to the classification of the Nat- 
ional Association into minimal, moderately advanced, and far advanced. 

Table II shows the number of cases of each group in column three 
and in the following columns the number of cases that fell within cer- 
tain two-hour reading limits. 


TABLE II. 


National Tuberculosis Association Classification 


No. Reading | Reading | Reading | Reading 
Cases | 0 - 10 | 10 - 20| 20 - 30/ 30 - 00] Per Cent Above 20 


—_— ee |, | | | 


Male 8 7 0 1 0 12.5 per cent. 


Minimal. ci, [Sa leee TES GLANS ONEMENKAI LAGS GLNC ERNIE eel USURAURNEaT ne "er ncemmeneaae 
Female 12 5 2 3 2 41.6 sts 
Male 50 20 12 8 10 36 f 
Moderately Rinunt 
Advanced Female 38 4 9 10 15 65.7 As 
Male vf 1 3 2 5 63.6 af 
Far : BORLA S > amt RR Wea 
Advanced Female iL 0 0 0 1 100 Sy 
Male 7 5 1 0 1 14.3 ff 
No clinical Rasen SY Ua dN Ise Ws 
the. Female | 3 2 1 0 0 0 


While the values tend to be slightly higher where several lobes are 
affected several of our patients with very extensive pulmonary lesions 
gave readings within normal limits and there are so many exceptions to 
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this rule that no estimate of the extent of the lesion can be formed by 
a determination of the sedimentation velocity. 


TABLE III. 


Febrile Cases 


Seder Temperature Revtccks 


Range 2 Hrs. 24 Hrs. 


ere a | | 


1 99 - 101 51 63.5 | Very active 
ah 99 — 100 bie ene 58 Bed 
ee 98 -— 99.8 3l 55.5 "Bed 
NPB 99 — 102 47 64 Very active 
Pere 99 — 99. 59 64.5 | Bed 
aig t 98 — 99. 47 55 Bed 
10 99 — 99. 60 65 Active, prog. 
13 97 — 99. 32 52.5) 1) Bea 
14 98 -— 98. BO" 2" Seo Small hempts. 
ae 98 — 99. 60 65 Progressive 
26 98 — 99 Al 61 Bed 
Pogin 98 -— 99 49 62 Bed 
Lae 99 — 102 61 70 Comp. pyelitis 
36 98 — 99 48 62 | Bed 
Viel 99 — 100 21 te Progressive 
ey 98 — 100 43 59 Bed 
Tom 98 — 99 44 61 Bed 
heals 101 — 104 52 63 Pneumonia 
“129 98 — 99.6 34 55 Bed 
“136 98 — 99.8 55 64 Up 2 meals 
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SEDIMENTATION VELOCITY AS AN EVIDENCE oF CLINICAL ACTIVITY. 


While it is realized that there is no perfectly definite criterion by which 
patients may be grouped as active or inactive, a rough separation of these 
two groups can be made and our patients have been so grouped according 
to whether the following indicating sign was present or absent. 


(1) Elevation of temperature and pulse. 
(2) Positive sputa. 

(3) Loss of weight. 

(4) Presence of rales. 

(5) Reaction to exercise. 


As shown in Table III all of the 20 patients with definite elevation 
of temperature and pulse gave a distinctly high reading, 19 of them being 
over 30 per cent. Without exception all of the very high readings occurred 
in this group. Elevation of temperature and pulse is probably always asso- 
ciated with a markedly increased volocity of sedimentation. 


TABLE IV. 


Positive and Negative Sputa 


pL ed a os 20").20-'30 | 30 —" | Per Cont Above 20 
Sputum 52 7 11 11 23 65.3 per cent, 
Positive 
Negative 
Previously 29 13 11 3 2 17:2 ef 
Positive 
Negative 
No Expect. 35 18 5 7 5 34.3 f 


In Table IV are grouped the patients whose sputa contained tubercle 
bacilli, those whose sputa was negative at the time but had previously 
been positive and those whose sputa was persistently negative or who 
did not expectorate. 

While there are numerous exceptions to the rule as might have been 
expected, the higher readings are found to occur in the group with posi- 
tive sputa and the percentage of normal or low readings is much larger 
in the group with negative sputa. 


Table V shows the group of patients exhibiting an unsatisfactory weight 
chart. All of the patients who are losing weight have given readings of 
high value, while those whose weight is stationary at a point below nor- 
mal also show a definitely high group of determinations. 
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TABLE V. 


Loss of Weight 


Num- | 9-10 | 10-20 | 20-30 | 30- | Per Cent Above 20 
Losing weight and 1 1 1 3 6 81.8 per cent. 
below standard 
Stationary 
Below standard 16 1 3 4 8 15 e 
oe a aN 

TABLE VI. 
Absence of RAales 

Leen 

Num- | 9—10 | 10-20 | 20-30] 30- | Per Cent Above 20 
No Rales 20 17 1 4 0 10 per cent. 


wo eee 


Table VI comprises 20 patients without rales on physical examination. 
There is here a marked grouping in the low levels; only 10 per cent. 
have given readings above 20 per cent. 

TABLE VII. 


Contrast on Basis of Exercise 


Num- | 9-10 | 10-20] 20-30] 30- | Per Cent Above 20 
Patients without 
exercise 30 5 6 11 8 63.3 per cent. 
Patients with over 
2 hrs. exercise 37 24 9 3 1 10.8, Hic em 


BEDALE Pc AL VE MH Ar Re al Pea ALL Nf OA NTP SS IRE ED RP ele 


Table VII offers a contrast between a group of patients apparently 
quiescent who are taking at least two hours exercise a day and a group 
of patients afebrile, but still considered active and not yet started on 
exercise. 63.3 per cent. of the active patients show readings above 20 
per cent., while in the other group only 10.8 per cent. are above 20 per 
cent. 

It is apparent that those patients who exhibit definite evidence of clini- 
cal activity show, almost without exception, high values for sedimenta- 
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tion velocity, while with a few exceptions those patients considered prac- 
tically quiescent give low values. As an indication of clinical activity the 
test seems of considerable value. 


TABLE VIII. 


Cavities and Artificial Pneumothorax 


bie ees 0-10 | 10-20 | 20-30 30 ~ Per Cent Above 20 
Bravities:: 62. 00 0.. 11 1 2 3 5 72.7 per cent. 
Pneumothorax....... 


9 3 3 1 2 33.3 a 


Patients under treatment by artificial pneumothorax were examined and 
the results charted in Table VIII. No conclusion can be drawn from 
this small series though it may well be that the test may prove of value in 
estimating the success of this treatment. 

The small number of patients who exhibited definite x-ray and physi- 
cal examination evidence of cavitation were grouped with the result 
shown also in Table VIII. While it is stated by several authors that 
patients with cavities always give a high reading this is seen not to be 
the result in some of our cases. 


VALUE OF THE TEST IN PROGNOSIS AND DIAGNOSIS. 


It is claimed by some authors, Delhaye, Dreyfus and Hecht, that the 
test has great value in estimating prognosis. Thus Delhaye states that 
a very high reading is always of grave significance, for while it may de- 
crease under treatment it always rises again and the outcome is invari- 
ably fatal. To determine this point a much longer experience with the 
test is necessary and no conclusion can be drawn at present from our 
brief series. 

As regards diagnosis, little has been claimed for the test. It is non- 
specific and is influenced by a large variety of pathological conditions. 
It is perhaps fair to state that an entirely normal reading makes a defi- 
nite active pulmonary tuberculosis extremely unlikely. An abnormally 
high reading in a suspected case, provided that the obvious misleading 
factors, such as pregnancy, syphilis, and chronic infection can be ruled 
out, makes the diagnosis of tuberculosis likely, but by no means certain. 


DISCUSSION 


Numerous explanations of the varying rate of sedimentation of erythro- 
cytes have been advanced by different investigators and an excellent resume 
of this literature is to be found in Levinson’s paper. 

Little attempt has been made in the present clinical study to investigate 
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the causative factors in the phenomenon, but certain of them are being 
taken up for future study. 

In 75 cases complete blood counts were made on the patients tested 
and little or no relationship could be demonstrated between the rate of 
sedimentation and the red, white or hemoglobin determinations. 


CONCLUSIONS 


1. There is a definite increase in the velocity of erythrocyte sedimenta- 
tion in active pulmonary tuberculosis. 

2. No constant relationship can be shown between the rate of sedi- 
mentation and the extent of pulmonary lesion, though rapid sedimentation 
will be found to occur in a far larger percentage of patients with exten- 
sive lesion than in those with slight lesion. 

3. The test seems to offer a valuable estimation of the degree of activ- 
ity. Patients with definite symptoms of activity, fever and rapid pulse, 
always give a rapid sedimentation while those patients who are judged 
to be quiescent usually give readings within normal limits though to this 
latter statement there are not infrequent exceptions, especially in women. 

4. The test has little value in diagnosis of tuberculosis. 


1. Fahraeus, R.: Biochem. Ztschr., 1918, Ixxxix, 355. 
2. Dreyfus, and Hecht: Miinchen med. Wchnschr., May, 1922, Ixix, 775. 
3. Delhaye, A.: Rev. d. 1. Tuberc., Dec., 1923, iv, 599. 
4, Levinson, S. A.: Amer. Rev. Tuberc., June, 1923, vii, 264. 
Jour. Immunol., May, 1923, viii, 183. 


THE VALUE OF THE TRUDEAU SANATORIUM’S FIVE 
DIAGNOSTIC CRITERIA OF PULMONARY TUBER- 
CULOSIS IN NEGATIVE DIAGNOSES 


A Stupy or 264 CasEs ADMITTED TO THE SANATORIUM, DIAGNOSED AS 
NON-TUBERCULOUS AND FOLLOWED Up From ONE TO SEVEN YEARS 


By Lawrason Brown, M.D. anp Frep H. Hetsz, M.D. 


TrupeEau, N. Y. 


Many of the negative diagnoses made at the Trudeau Sanatorium 
have recently been elsewhere questioned and an attempt has been made in 
this paper to estimate the correctness of such diagnoses based upon the 
criteria worked out at the Trudeau Sanatorium. 

In a previous paper’ statistical data were given substantiating the belief 
in the value of these five criteria of diagnosis, which are as follows: 
1. The history of the occurrence of an hemoptysis of a teaspoonful or 
more; 2. The occurrence of pleurisy with effusion; 3. The presence of 
persistent moderately coarse rales in the upper half of the chest; 4. A 
definite parenchymatous x-ray lesion of a tuberculous character in the 
upper half of the chest; 5. The presence of tubercle bacilli in the sputum. 
Neither the hemoptysis, especially when small, nor the pleuritic effusion 
should have occurred during an epidemic of acute respiratory disease 
nor be obviously the result of some other cause. The rales should have an 
underlying parenchymatous x-ray change of a tuberculous nature. In 
another paper’ statistical data were given upon the value of the absence 
of a constitutional or focal reaction as seen in the x-ray, after the sub- 
cutaneous administration of a repeated dose of 10 milligrams of old 
tuberculin. Briefly it may be stated that it is our belief that when a patient 
has no definite evidence of pulmonary tuberculosis and has no tubercle 
bacilli in his sputum, and in the absence of contraindicating conditions 
prohibiting the test, he fails to react to tuberculin given in the manner 
stated, a negative diagnosis of pulmonary tuberculosis can safely be made. 
When the x-ray evidence of tuberculosis is slight and contraindications to 
the test are absent, an increase of shadow (congestion) around the focus, 
as seen in the x-ray plate, following reaction to the test, should lead to a 
positive diagnosis and should indicate potentially active disease. 

When none of the five criteria was present, pulmonary tuberculosis was 
said to be excluded. When an hemoptysis occurred under the conditions 
mentioned, or when a pleuritic effusion occurred as stated, and no further 
evidence could be found, a diagnosis of “suspected” pulmonary tuberculosis 
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was made. When both occurred, a positive diagnosis was made. Rales 
not substantiated by x-ray or other evidence called only for a diagnosis of 
“suspected” pulmonary tuberculosis. A parenchymatous x-ray, when 
unaccompanied by symptomatic evidence of activity of the disease, led to 
a diagnosis of “non clinical” pulmonary tuberculosis. Tubercle bacilli 
found in the sputum only before entrance to the Sanatorium, and not 
corroborated by other evidence of disease such as physical signs, x-ray, 
hemoptysis, pleuritic effusion, led only to a diagnosis of “suspected” 
pulmonary tuberculosis. 


DIAGNOSIS OF PULMONARY TUBERCULOSIS 


DIaGNosis OF TUBERCULOSIS ACTIVITY 


i | 2 3 4 5 6 7 8 9 | 10 | 11 
cist | FPF] E| EF) E eod eee Te 
EIS (SP / E/E) a aia | els te 
and Lonely (SS Ss {| 2) oul be ae 
z SSA 8 
Laboratory 3 g.| & B B 
; e Pi Sire 
Findings 2 2) re | ® 
a 2 re 
4 r eae 
oO © 
g ae 
UNWARRANTED Evidence 
Insufficient 
NON-TUBERCULOUS 00°) 04° 0.) Orie 
Active 00:10 FR 
0 0/0 
SUSPECTED |] | | | | |_|] | | |_| — 
4 or 5 must be present but not/Inactive 0;0)0)]:-+ |) * | hi OO OniOniae 
both 0 0 
Ltrceahatibnes acs Inactive 0|.* | 0) 0) 0 | Of OF OC Or ties 
Non-Clinical ele tee ei: Bits wily 
: +) tir] el] ele] +i +e] el] +] + 
Clinical pony 
010 0 
1 or 2 or 3 or both 4 & 5. must|_——_—__——_ |__| —_ ea eee 
be present 
Symptoms Present Inactive FFF te OF OF Oar as 
Male 99 F. Male 90 
*F) = = 
abe overt Mae 99.6 F. T Pulse over Me 96 


t Fatigue, loss of weight or strength and other symptoms of poisoning, are not to 
be disregarded when not explained on other grounds. 


Cuartl. The Five Diagnostic Criteria and their Significance in the Diagnosis of 
Clinical Activity. 
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Subjective symptoms such as elevation of temperature, increased rapidity 
of pulse, gradual loss of weight, fatigue and languor were used as a basis 
for diagnosis of the activity of the disease and not of the disease itself. 

From 1916 to 1923 approximately 2,000 patients have been discharged 
from the Trudeau Sanatorium. Clinical pulmonary tuberculosis was found 
to exist in approximately 1,725 and non clinical pulmonary tuberculosis 
in 11. The diagnosis remained somewhat in doubt in 61 and a negative 
diagnosis was made in 203. An analysis of these cases and of their sub- 
sequent history has been made to determine in a way the correctness of 
the diagnoses. 

THe Non-Tusercutous Group 


Included in this group were the following :—one case each of pulmonary 
abscess, frontal sinus infection, bronchiectasis, periapical infection of all 
teeth, ovarian cyst, renal calculus, nephritis, gall stones, post poliomyelitis 
paralysis, arthritis deformans with psoriasis, probable Reynaud’s disease, 
rheumatism with purpura, mitral regurgitation, endocarditis, tonsillitis, 
tuberculous tonsils removed previously; two cases of malignancy of the 
lung; four of enteroptosis (relieved by belt, etc.) four of lues; five of 
thyroid disorders; twelve of bronchitis: thirteen post influenzal; and 
twenty-one with various nervous disorders; and 125 whose disability was 
not diagnosed. 

Temporary rales were heard as follows:—1. Moderately coarse at an 
apex :—in one case of “thyroid,” three of “nervous disturbances,” three 
with “disability not diagnosed.” 2. Moderately coarse in the central 
portion of a lung:—in one case of “post influenzal disability.” 3. Mod- 
erately coarse at the base;—in four cases of “bronchitis,” three of “post 
influenzal disability,’ one of “nervous disturbance,” one of “bronchiec- 
tasis,”’ six with “disability not diagnosed.” 4. Moderately coarse at an 
apex and a base:—in one case of “endocarditis,” one of “bronchitis.” 
3. Fine at an apex:—in two cases of “enteroptosis,” one of “nervous 
disorder,” one with “disability not diagnosed.” 6. Fine at a base:—in one 
of “lues,” two of “bronchitis,” four with “disability not diagnosed.” 
7. Fine at an apex and a base:—in one with “disability not diagnosed.” 

Persistent rales were heard in two cases of “malignancy,” one of 
“bronchitis,” one “‘post influenza.”” The two cases of “malignancy” also 
showed parenchymatous changes in the x-ray atypical of tuberculosis. 
Atypical x-ray changes were also seen in the cases of pulmonary abscess, 
‘mitral regurgitation and in one of the “disability not diagnosed.” : 

The patient with rheumatism and purpura died within a year of endo- 
carditis; the one with gall stones died of influenza within a year. One 
patient with malignancy died of carcinoma of the lung within a year, the 
other died of Hodgkin’s disease within three years. One “disability not 
diagnosed” case died of endocarditis after five years. Twenty had left 
the Sanatorium for less than a year. All others have remained well from 
One to seven years with the following exceptions: One lues case had 
hemoptysis and temperature after two years, and two cases with “disability 
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not diagnosed” had hemoptysis without other symptoms after one and 
three years respectively and are now well. 


The subcutaneous tuberculin test was given to 159 patients. Sixty-four 
failed to react either constitutionally or focally to a repeated dose of 
10 mg. O.T., while one reacted constitutionally but not focally to 10 mg. 
O.T. All others reacted constitutionally to various other smaller doses. 
Focal reactions were noted by physical signs only as follows:—the case 
of sinus disease, periapical infection of the teeth, post poliomyelitis 
paralysis, one case of post influenza, two of nervous disorders, two 
“disability not diagnosed.” In all these instances fine rales were noted 
and the likelihood of error was borne in mind. 


None of the 203 cases has developed demonstrable pulmonary tubercu- 
losis unless the occurrence of hemoptysis in the three patients (1.5 per cent) 
may be regarded as such without further evidence. It must be borne in 
mind that all of these patients had been sent to the Trudeau Sanatorium 
with a positive diagnosis of pulmonary tuberculosis. 


Tue SUSPECTED GROUP 


In this group of 61 cases were included one case each of aspergillosis, 
suspected malignancy of the lung, tuberculous rib, colitis, post pneumonic 
disability, suspected bronchiectasis, bronchitis with thyroid disturbance, 
spontaneous pneumothorax, mitral regurgitation; two cases each with 
thyroid disturbances, suspected lues, cervical adenitis, bronchitis; ten cases 
with nervous disorders and thirty-four cases whose disability was not 
diagnosed. 


Temporary rales occurred as follows :—1. Moderately coarse at an apex. 
—in one patient whose disability was not diagnosed. 2. Moderately coarse 
at a base:—in one case of bronchitis and two with “disability not diag- 
nosed.” 3. Moderately coarse at an apex and a base:—in one case of 
bronchitis with thyroid disturbance. 4. Moderately coarse in the centre 
of a lung:—in one case of mitral regurgitation. 5. Fine at an apex :—in 
four cases with “disability not diagnosed.” 6. Fine at a base:—in one 
case with “disability not diagnosed.” 7. Fine at an apex and a base:—in 
one case with “disability not diagnosed.” 


Persistent rales were found as follows:—in one case of bronchiectasis 
with fine rales at a base, in one of bronchitis with moderately coarse rales 
at an apex and a base, in two of bronchitis with moderately coarse rales 
at a base, in one with “disability not diagnosed” with fine rales at the apex 
and in one with moderately coarse rales at an apex and in one with fine 
rales at an apex and moderately coarse rales at the base. | 


Parenchymatous x-ray changes slight in intensity and extent and atypical 
of tuberculosis were noted in the following cases:—one of aspergillosis, 
one of suspected malignancy, one with thyroid disturbance, two of bron- 
chitis, one of cervical adenitis (x-ray changes at the base), one of neuras- 
thenia and five with “disability not diagnosed.” 
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Eleven cases gave a history of having a positive sputum, three of a 
previous wet pleurisy and sixteen of a previous hemoptysis. 

The subcutaneous test was given to forty-four. Fifteen failed to react 
to a repeated dose of 10 mg. O.T. Twenty-nine reacted constitutionally 
and thirteen focally as determined by physical signs. None reacted focally 
as seen in the x-ray plate. 

Nine were discharged less than one year ago. The patient with probable 
malignancy of the lung died within a year of broncho-pneumonia. All 
others remained well from one to seven years except as follows :—The 
patient with a tuberculous rib developed wet pleurisy within a year, 
hemoptysis and fever within two years. He has had a demonstrable 
pulmonary tuberculosis with positive sputum but is now arrested. One 
case of cervical adenitis with basal parenchymatous changes developed 
an apical parenchymatous x-ray change within two years and has now 
a definite quiescent pulmonary tuberculosis. 


Tue Non-CLinicaL Group 


Eleven cases were classified as non-clinically tuberculous. One had 
bronchitis due to some form of sensitization, one an antrum infection 
following upon influenza and nine had no other diagnosed disability. 
The two first mentioned cases had temporary moderately coarse rales at 
the base and slight parenchymatous changes at the apex. One of the 
“disability not diagnosed” cases had temporary moderately coarse rales 
at the apex. Seven “disability not diagnosed” cases had slight parenchyma- 
tous changes at the apex and two in the central portion of the lung. All 
eleven were given the subcutaneous test. Three failed to react to a repeated 
dose of 10 mg. of O.T. All others reacted to various smaller doses 
constitutionally but not focally as determined by physical signs of x-ray. 
Seven have been discharged less than a year, the others have remained 
well from two to three years and have developed no active tuberculosis. 


DISCUSSION AND SUMMARY 


Of 203 non-tuberculous cases admitted to Trudeau, 126 had no recog- 
nizable clinical disability. Of the 77 who were found to have a definite 
reason for disability, some form of nervous disturbance was found to be 
the most frequent cause (21 instances). Disability in these instances was 
manifested principally by languor, loss of weight, anorexia, etc. Next 
in order of frequency were the post-influenzal debilities (13 cases). For 
the most part these had the usual temporary symptoms of bronchitis 
accompanied by languor, etc. A few had a more lasting bronchitis. 
Bronchitis of unknown origin occurred twelve times. Thyroid disturbances 
ecurred in five, lues in four, enteroptosis in four, malignancy of 
the lung in two and in one instance each the following conditions were 
found :—frontal sinus infection, periapical infection of all teeth, tonsilli- 
is, tuberculous tonsils (removed previously), pulmonary abscess, bron- 
chiectasis, endocarditis, mitral regurgitation, rheumatism with purpura, 
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Reynaud’s disease or arthritis, arthritis deformans with psoriasis, nephritis, 
renal calculus, gall stones, post poliomyelitis paralysis, ovarian cyst. 

In 126 cases no definite disability was diagnosed. A large proportion 
had “colds” or were run down from lack of physical rest. Recuperation 
followed closely upon taking such rest. 

From the above it would seem that too much importance is placed upon 
the toxic symptomatology in diagnosing tuberculosis rather than upon” 
the activity of the disease when its presence is assured by other methods. 
Furthermore too great an importance is placed upon the clinical findings 
at one examination. It takes time to diagnose pulmonary tuberculosis. 
It cannot always be done at one examination, repeated observation and 
examinations are necessary. 

From a survey of the “suspected” group it can also be said that a 
diagnosis cannot always be made definitely, with justice to the patient, 
even after prolonged examination. Other conditions may be present at 
the same time as pulmonary tuberculosis or may closely simulate it. It 
is most difficult at times to draw the dividing line between presence and 
absence of this disease; the patient should be protected physically as well 
as socially. The easiest thing to do from the standpoint of the physician 
is to say that tuberculosis is present. 

It is gratifying to know that only two of 264 suspected or negative 
cases developed definite pulmonary tuberculosis (0.75 per cent.), but both of 
these were known, however, to be tuberculous. All three cases of ma- 
lignancy or questioned malignancy of the lung are dead. The causes 
of death being carcinoma of the lung, Hodgkin’s disease and broncho- 
pneumonia. Four patients with definite lues and two with probable lues 
are living and well from four to seven years after discharge. Three with 
definite lues failed to react to a repeated subcutaneous dose of 10 mg. 
O.T. The other three had no subcutaneous tuberculin test. 


THE SUBCUTANEOUS TUBERCULIN TEST 


This test was given to 214 patients; 82 failed to react to a repeated 
dose of 10 mg. O.T., 132 reacted constitutionally and of these, 21 reacted 
focally as determined by physical signs. Forty per cent. of the non- 
tuberculous, 34 per cent. of the “suspected” and 27 per cent. of the “non- 
clinical” failed to react. Temporary fine rales were found immediately 
after the constitutional reactions in 12%4 per cent. of the non tuberculous, 
293% per cent. of the “suspected” and in none of the “non-clinical” cases. 


CONCLUSIONS 


1. It must always be borne in mind that definite clinical pulmonary 
tuberculosis may develop at any time in a certain number of subliminal 
cases. | 

2. It is unwise to accept from one year to another a negative diagnosis 
of clinical pulmonary tuberculosis although in these cases the per cent 
who develop the disease is so small as to be almost negligible. 
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3. A patient who fails to react to a repeated dose of 10 mg. of Old 
Tuberculin rarely, if ever, develops active clinical pulmonary tubercu- 
losis. 


4. When all of the five suggested diagnostic criteria are absent a nega- 
tive diagnosis of clinical pulmonary tuberculosis can be safely made. 
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REHABILITATION OF TUBERCULOUS VETERANS OF 
THE WORLD WAR* 


By Watter C. Kiorz, M.D., F.A.P.H.A. 


NATIONAL SANATORIUM, TENN. 
(Abstract) 


Tue satisfactory rehabilitation into civil life of the men who served in 
the world war is still an enormous problem and one of its most important. 
considerations is the man who has been disabled by tuberculosis. The 
limited time available will not permit a review of even the principal aspects, 
covering the seven years that have elapsed, since we first began to discuss 
this subject at Cincinnati, in 1917. At that time the rumored prevalence 
of tuberculosis among the allied armies had caused considerable apprehen- 
sion. We realized even then that this menace to our own troops might 
later assume serious proportions. We asked the question at that time: 
“What are we going to do about it?” Today, seven years later, we may 
well ask: “What did we do about it?” “How can we complete the work?” 

Passing reference should be made to the preventive work of the Army 

Medical Corps and the tuberculosis examinations instituted by Colonel 
Bushnell, as they still have a bearing on the present problem. Some of 
the 24,000 recruits rejected on account of tuberculosis are included among 
those now receiving compensation and treatment, owing to later amend- 
ments to the War Risk Insurance Act. Other amendments of this same 
act increased the interval after discharge from the service within which 
tuberculosis becoming manifest shall be considered of “service origin.” 
These provisions have altered the aspects of the problem, in its strict 
relation to military service. Moreover, on account of a probable percentage 
of error in diagnosis, existing figures as to incidence are subject to correc- 
tion. ; 
Time does not permit a discussion of the psychological reaction after 
the armistice, the rapid demobilization of the army, the premature dis- 
charge of disabled men and the abandoning of the original reconstruction 
programme. It would be interesting to tell more about the work of the 
United States Public Health Service in overcoming the heartbreaking 
difficulties it was called upon to face, how it contrived to furnish hospital- 
ization in spite of existing obstacles and the delays that were met in 
arousing an apathetic people and Congress to furnish the necessary appro- 
priations for adequate hospitals. 


*Approved for publication by the Chief Surgeon, N. HD Vee 
This paper will be published in full in the AMERICAN REVIEW OF TUBERCULOSIS. 
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No attempt will be made here to analyze basic legislation as originally 
enacted and successfully amended, or to dwell upon the difficulties that 
existed when there were three separate bureaus to take care of different 
phases of the same problem. Some of these difficulties were obviated by 
the creation of the Veterans Bureau. Earlier limitations have been 
gradually removed. With improved service and greater efficiency, has 
come a better morale of the men. 

Owing to the lack of a sufficient number of physicians experienced in 
tuberculosis, it was necessary in the beginning to train many new medical 
men. It has taken time, therefore, to organize medical work and to 
establish adequate standards for diagnosis and treatment. With more 
thorough examinations on admission and readmission, we have come to 
suspect that there has been considerable percentage of error in diagnosis 
in the past. It will be recalled, that many men were sent home from the 
A. E. F., with a mistaken diagnosis of tuberculosis. This was especially 
true during the influenza epidemic of 1918. Similar errors in diagnosis 
have been reported in connection with the allied armies and those of the 
Central powers, both during the war and since. The importance of 
differentiating pulmonary tuberculosis from non-tuberculous pulmonary 
affections has been emphasized repeatedly during recent years, by many 
authors. Post-influenzal conditions have caused us to revise many pre- 
conceived clinical ideas. 

With such reports, from various sources, showing a high percentage of 
error, we have come to analyze our findings more critically. Too great a 
tendency on the part of the recently trained medical officer to rely on 
x-ray findings, without proper correlation of other clinical findings, may 
have been the source of such errors in the past. The importance of 
sputum examinations has been strongly emphasized. But in spite of 
rigid and thorough laboratory technique, repeated direct examinations and 
use of concentration methods, with strict insistence on careful and pro- 
longed search of slides, the percentage of positive sputum cases does not 
exceed 25 per cent. for the average hospital population. 

One other very frequent source of error has been the presumptive 
diagnosis of tuberculosis in the case of infections of the upper air passages. 
Many such cases diagnosed as tuberculosis on former admissions clear up 
under appropriate treatment for sinus disease, infected tonsils, carious 
teeth or other forms of focal infection. 

On account of financial considerations and the frequent criticism of 
government agencies, it is difficult to eliminate such presumptive tubercu- 
losis and to refuse hospitalization. With financial benefits provided by 
the government, in the way of compensation, at the basic rate of $80. 
_a month, it is to be expected that there would be a group of men who are 
anxious to have a diagnosis of tuberculosis established» It requires some 
strength of mind and honesty of purpose to make a negative diagnosis 
under such circumstances, even when, after careful obserwation, no 
evidence of tuberculosis can be discovered. 

As far as treatment is concerned, we may confess certain limitations. 
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There is still a scarcity of physicians who are experienced in the sanatorium 
Management of tuberculosis patients. It is feasible by means of intensive 
instruction to train medical men in making satisfactory chest examinations, 
but it is a matter of years to train them, so that they will understand 
tuberculosis in its broader psychological, sociological and economic aspects. 
There has always been a scarcity of such men, and civilian tuberculosis 
activities have absorbed them. On the other hand, there are a number of 
reasons why such men are not more attracted to those government services 
which were expanded to meet the exigencies of the rehabilitation pro- 
gramme. The greatest deterrents have been the lack of cooperation on 
the part of the patients and the interference with remedial measures, 
through non-medical or non-official sources. 

It has been especially in connection with ambulant patients that the 
greatest limitations have been felt. The men who feel well cannot see 
the need of medical restrictions and control. To them, such measures 
recall the routine of military regulations. It is in the care and manage- 
ment of ambulant groups that the best trained medical men are needed ; 
men who through their personal force, tact and sympathy can inspire their 
patients with the belief that the doctor knows what is best for them and 
that he really wants to help them. If such patients are given little more 
than domiciliary care, they will fail to see the medical significance of 
sanatorium rules and regulations. We must do more to keep their future 
in view and to visualize in advance the means whereby we can help them 
most to become reestablished, physically and industrially. If in the 
treatment of tuberculosis, medical service is limited to medication, we 
cannot blame the man if he fails to appreciate the need for further 
hospitalization or sanatorium treatment. 

As far as the results of treatment are concerned, we are not in a position, 
with the figures now at our disposal (See Tables 1 and 2) to make even 
approximate estimates as to the percentage of permanent arrest or com- 
plete rehabilitation. With many men leaving hospitals A.W.O.L. or 
“Against Medical Advice,” with frequent readmissions, transfers, passes 
and furloughs, it is not reasonable to expect as good results as are 
obtained in the better class of civilian institutions, where closer medical 
supervision and discipline can be maintained. On the other hand, it is 
only fair to state that among patients in government hospitals there are 
men who want to get well and who have followed treatment, conscientiously 
and faithfully, without interruption for a period of several years. 

However the important question is “What becomes of the man after 
he leaves the hospital?” It it in connection with this question that there 
appears to be the greatest need at the present time. To keep these men 
in the hospital or sanatorium indefinitely is not wise. But some form of 
machinery is needed for this post-sanatorium readjustment period. There 
lies the greatest gap in the present scheme of organization. To stop 
with discharge, is to omit one of the most important phases in the whole 
rehabilitation programme. Medical supervision and follow-up of some 
kind should be continued for a varying period. This should be correlated 
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closely with the hospital where the patient has been treated. For some 
this readjustment period will be temporary, for others it will be indefinite, 
while for the group in which there is no hope for rehabilitation, it will be 
permanent. For the first two groups some form of occupation is essential. 
Idleness is the most prolific source of relapse and retrogression. 

Lack of closer correlation between the medical service and the rehabili- 
tation division has caused too great a distinction between physical rehabili- 
tation and industrial reestablishment. As a consequence of this lack of 
correlation, the patient passes entirely from under observation and control 


TABLE 2 


Status on discharge of patients discharged from the National Soldiers Home, Mountain Branch 
(National Sanatorium), Johnson City, Tennessee, during the twelve months ending 
December 31, 1923 


» | 2 pial ale 
DISPOSITION ON DISCHARGE eis] 5 3 a) a] 8] 2) § |roran 

Plala lel |21a) steele gs 

2/81 S/2/3/8/8/2/8/8/ 81 2 
Apparently arrested. :............-. 16; 20} 24) 18) 25} 10} 35} 27) 38} 30} 56} 43] 342 
Transferred to home treatment...... 1; 4, 3] 1) 4) 1] 2). 3} 3) 2h eae ese 
Transferred to other hospitals....... .| 7 8 5S} 4} 6} 3] 6) 9} 13) 25] 7] 6} 990 
Died... ee cee cee ecee eee? OF LOA) 4) Gf” 40” 7) 10) Steel ee 
Discharged against medical advice. ..| 31] 31] 33] 33] 30] 33] 45] 26] 37| 26] 9] 17] 351. 
Left without permission (A. W. O. L.)| 25} 27| 40] 69] 58] 58} 55) 71] 51} 58] 39} 32) 583 
Discharged for disciplinary reasons...| 2] 3] 4]| 4] 7| 6} 9] O} 5] 2] 2) 6) SO 
No indication for treatment......... 2) 1] 61) 1) 2) .0 3] 2) ZR Sr aes ee ee 
fa): earn te Uc Mute nT Sniiary | edie Ue 90) 104/121)134/138/118)161/148)153/147/120)110|1 , 544 


Note: Among the groups discharged ‘Against Medical Advice,” “A. W. O. L.” and! 
“Disciplinary Reasons,”’ would be included some who had improved and some who had not 
improved. For the sake of clarity no attempt has been made to make such a subdivision on 
clinical grounds. The object of this tabulation was to show the administrative reasons govs} 
ering discharges. 


of the doctor who may have treated him for many months, who knows 
all the details of his individual case and who knows in what manner he 
reacts to exercise, work and fatigue. Through lack of such medical 
supervision after discharge, the man frequently breaks down again and 
must be rehospitalized. Or in some instances a less experienced field 
examiner, seeing the patient for the first time, becomes alarmed at some 
stray rale. He sends him back to the hospital, in order as he thinks, to 
give him the benefit of the doubt. But it is a very grave question whether 
it is really giving any patient the benefit of the doubt to relabel him 
“active tuberculosis” on insufficient evidence, to subject him to further 
hospitalization needlessly, to defer rehabilitation indefinitely and to cause 
a patient new discouragement. 

For the final step in the problem, reestablishment, physical and indus- 
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trial, it is by no means easy to offer any definite solution. The “try out” 
training centres, with more intensive medical supervision and greater 
consideration of the physical aspects, would come nearest to fulfilling the 
requirements of sheltered employment, together with graded work and 
industrial training along practical lines. Such training centres might well 
be multiplied and placed in closer proximity to existing hospitals, in 
order that patients might report for periodic examinations to the physician 
who had treated them and who would be familiar with their cases. 

Administration and overhead expense would obviously be reduced by 
the straight pension system, with optional hospitalization. But the old 
pension system was one feature, as we may recall, that those who planned 
the reconstruction program wanted to avoid because they believed that it 
would defeat rehabilitation. From the medical point of view, this eco- 
nomic saving would not be a very convincing argument. If we are still 
anxious to save these men to themselves, to their families and to their 
country, further efforts should be continued along lines similar to those 
at present projected. But better means should be provided for supervision 
during the post-sanatorium readjustment period. Adequate compensation 
should be continued to the point of rehabilitation, even without vocational 
training, provided the man is making efforts to become reestablished. 
Vocational training if continued, should be more carefully graded. It 
should be under more careful medical supervision. There should be 
greater consideration of medical aspects and of physical rehabilitation 
in the choice of employment. Medical supervision should not be limited 
to the amount of work, but should exercise reasonable and sensible 
control as to mode of living, housing and hygienic environment. 

We have seen how in the beginning of this work, various influences 
have interfered from time to time with the best interests of the man 
whom we are trying to help; how various cross currents, such as mis- 
placed philanthropy, added to those of selfish interests, have kept him 
in a constant state of restlessness and discontent. We have seen also 
how the lure of compensation has come to mean more to some than the 
restoration of health. It is important, therefore, that we be on our guard, 
lest popular clamor or the agitation of the demagogue actuated by self 
interest, may again lead to serious mistakes and defeat our efforts 
to complete the rehabilitation of the ex-service man disabled by tubercu- 
losis. 


RENAL TUBERCULOSIS 


By Epcar G. BALLENGER, M.D. anp Omar F. Exper, M.D. 


ATLANTA, GA, 


Tue kidney may apparently be infected with tubercle bacilli as a pri- 
mary focus. Such infection is not infrequently associated with pulmonary, 
genital and other tubercular lesions. The acute generalized infections 
also affect the kidney, but in the present discussion we are interested 
chiefly in the primary infection and in the lesions associated with more 
or less latent infections in other organs. 

Fortunately renal tuberculosis is often unilateral and when the diseased 
kidney is removed the process is arrested. It is, however, equally un- 
fortunate that the early symptoms point more to the bladder than to the 
kidney, and so many of these patients are treated for cystitis until the 
infection develops in the opposite kidney or other organs before the 
necessity of an operation is recognized. This delay is due largely to 
three reasons: 

1. Failure of the patient to realize the possible gravity of the slightly 
cloudy or bloody urine and the somewhat increased frequency in urina- 
tion. 

2. Failure of the physician or surgeon to search for the source and 
cause of persisting pyuria and hematuria and to the delay incident to the 
treatment of the symptoms of cystitis. 

3. The elusive character of the tubercule bacilli in early renal lesions 
and the difficulty sometimes encountered in making a positive diagnosis. 

As will be seen, these are not insurmountable difficulties if the impor- 
tance of the increasing frequency of urination and of the persisting pus 
and occasional, though slight, hematuria were fully realized. 

Physicians too frequently regard pyuria and hematuria as diseases 
instead of symptoms, and thus fail to find and treat the causes. Unless 
the source and cause of the pus and blood are found the patient is likely 
to receive treatment for cystitis or pyelitis when the pus is of urethral 
origin; or conversely may be treated for urethritis, urethral stricture and 
prostatitis when the pus is of renal origin, and unfortunately such incor- 
rect medication will continue until the profession is more impressed 
with the necessity of seeking the source and cause of the pus and blood 
rather than in treating these symptoms with urotropin, santal oil, ete. 

We should not lose sight of the fact that the evidences of renal tuber- 
culosis may be negative, or at least so slight that the entire kidney may 
be destroyed before anything serious is suspected. This type is known as 
“silent” tuberculosis. 
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Tubercular infections of the kidney are usually found between the 
years of 20 and 40 and are somewhat more frequent in men than women. 
The statistics in the large medical centers in America and Europe show 
these lesions comprise about 30 per cent. of the surgical lesions of the 
kidney (Cabot). Kapsammer found it to be present in 1 per cent. of 
20,770 autopsies. So at variance are these figures with our own experi- 
ence in this part of the South that we have tried to find whether we are 
overlooking many of these lesions or whether the disease is really less 
prevalent in this part of the country. After studying our records and the 
records and post-mortem records at Grady Hospital, our Municipal Hospi- 
tal, we have been convinced that renal tuberculosis is less frequent here 
than in Boston, New York, Philadelphia, Chicago and other northeastern 
cities. 

Renal tuberculosis is exceedingly rare in the Negro, although the mortal- 
ity rate from other forms of tuberculosis is nearly twice as great as in 
the Caucasian. 


We were curious to know whether the cattle from different parts of the 
United States varied as widely in tubercular lesions in general as did 
renal lesions in human beings, and so a letter was written to various 
slaughter houses and to the Department of Agriculture. The answers 
showed a surprising difference between the North and South and the West. 
Tuberculosis in other forms is just as high here as in the cities which 
- show more renal tuberculosis. 


The letter from Mr. H. R. Smith, Live Stock Commissioner of the 
National Live Stock Exchange, who has been devoting the greater part 
of his time during the past several years to tuberculosis eradication, is 
as follows: 


“I have recently received data from the United States Division of Meat In- 
spection, Washington, D. C., which shows that 5.3% of all the cattle slaughtered in 
Baltimore during the period from July 1, 1923, to January 1, 1924, were retained for 
tuberculosis. During the same period it appears that 9.8% of all the cattle 
slaughtered at Brooklyn were retained for tuberculosis, with other percentages as 
follows: Chicago, 4.3% ; New York, 5%; Sioux City, 2.3%; Buffalo, 12.8%: Phila- 
delphia, 3.1%; Kansas City, 5%; Milwaukee, 6.5%; St. Paul, 4.7%; Boston, 20%. 
The retentions at St. Louis and St. Joseph were about the same as Kansas City. 

“In the applications of the tuberculin test in field work throughout the country, 
a much higher percentage of reactors is found in the Northeastern States. Of all 
the cattle tested in New York State, 13% have reacted to date. The average for the 
New England States is approximately 10%. In the Northern half of Illinois, ap- 
proximately 10% of all the cattle are reactors as compared with 1% in the Southern 
half of the State. Approximately 5% of the cattle of Iowa thus far tested have re- 
acted. Below the Mason-Dixon line the average percentage would not be above 1% 
and would probably be less. The higher tuberculosis among cattle in the Northern 
States is due largely to the fact that cattle imported from Europe, years before we 
had the tuberculin test, were distributed quite largely throughout the North. A 
very few were sent into the South because of the prevalence of Texas Fever, 
which caused the death of cattle shipped into that territory. The climate is 


118 RENAL TUBERCULOSIS 


another factor in that cattle are less closely confined in the South and less dairy- 
ing is done in that section. 


Armour’s Live Stock Bureau wrote us as follows: 


“The percentage of tuberculosis found on the killing beds by the Government 
Inspectors is much larger in cows than any other cattle, and this percentage is 
highest in dairying sections as from Central New York. The percentage of 
tuberculosis in hogs and cattle in the Southern States is very low. This is evidenced 
by the small percentage retained for this disease at our Fort Worth Plant or in our 
Jacksonville Plant, when that plant was in operation. 


We are not trying to bring up the discussion of bovine and human tu- 
berculosis, but merely wish to mention the fact that perhaps the circum- 
stances, localities and the weather conditions apparently explain the re- 
lationship, and thus may account for the small percentage of sieihic: lesions 
we see in the South. 

Early in the studies of renal tuberculosis it was cnouBee that the 
organisms extended upward through the ureter and thus infected the 
kidney. This opinion, however, was due to the fact that early symptoms 
pointed chiefly to the bladder. It is now generally admitted that the tu- 
bercle bacilli reach the kidney by way of the blood stream and lympha- 
tics. The kidney seems involved only after the local lowered resistance 
permits the development of tuberculosis. The mere finding of tubercle 
bacilli in the urine does not prove that there is renal tuberculosis, as 
these organisms may be excreted through a normal kidney. The very 
early infections cannot be recognized, however, and are found only by 
accident. The diagnosis of renal tuberculosis is made by the presence 
of pus cells and tubercle bacilli in the urine. 

Guinea pig inoculations should always be checked by microscopic ex- 
aminations of the sediment obtained in the sterile manner from the bladder 
and ureters. 


EXAMINATIONS OF THE URINE FOR TUBERCLE BACILLI 


Many years ago Cabot, Crabtree and their co-workers in the Massachu- 
setts General Hospital described a useful method of obtaining a good urin- 
ary sediment for staining for tubercle bacilli, and so far we think no bet- 
ter way has been suggested. Their plan is based on the principle that 
pus and epithelial debris are heavier than tubercle bacilli. If the urine 
is quite cloudy with pus, the sediment obtained in the usual manner will 
be too thick and the tubercle bacilli too scanty for a satisfactory examina- 
tion. The urine should be centrifuged to throw -down the heavy sedi- 
ment and leave a slightly cloudy urine. The supernatent urine is poured 
into another tube and centrifuged at high speed until the urine is clear. 
The sediment will then be slight 1 in amount but will contain a large num- 
ber of bacilli. If the urine is only slightly turbid or hazy, the urine 
may be poured off and more urine added and recentrifuged. This may 
be repeated until adequate sediment has been obtained. Having secured 
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a proper sediment, the staining method and detection of tubercle bacilli 
are practically easy in the majority of instances, if the tests be repeated 
from time to time. In tuberculosis of the kidney, there is a tendency 
for the urine to remain free from secondary infection. 

Wherever we find a persisting cystitis and one without assignable cause, 
perhaps insidious in its onset, which does not respond to treatment and 
perhaps is made worse by it, we should always suspect renal tuberculosis. 
Early in tuberculosis of the kidney there is a tendency for the urine to 
be increased in amount and of a slightly turbid or opalescent appearance. 
The surest way to detect these cases early is to subject the urine in all 
such cases to a careful study, inoculating guinea pigs when required. 

There is no staining method of differentiating tubercle bacilli from the 
smegma bacillus. It is, therefore, necessary for us to carry out careful 
technic in obtaining urine so that such infection is eliminated. 


Wy SS LOSCORY 


Cystoscopy and catheterization of the ureters afford us the only means 
of knowing whether the opposite kidney is normal. Unfortunately the 
conditions in which we are most anxious to pass catheters to the kidney 
are often the ones in which the greatest cystoscopic difficulties are en- 
countered. The bladder inflammation and ulceration make the procedure 
more painful than ordinarily and the bladder capacity is often greatly 
reduced and the usual landmarks are destroyed or mutilated by the in- 
flammatory and ulcerative changes. If we are unable to catheterize the 
ureters, there is no way to determine with certainty whether the process 
involves both the kidneys or not. Information of value may be obtained 
by watching the ureteral openings as indigo carmin and such dyes are 
eliminated in the urine. 

Wardill has recently reported in the Lancet, London, a_ technic 
which at times is of value in watching pus, blood, indigo carmin, 
etc., escaping from the ureters. His plan is to inject sterilized liquid 
paraffin into the bladder instead of the usual saline or boric acid solu- 
tion. The cystoscope is dipped into the liquid paraffin which acts as a 
lubricant and also as a protective layer to the lens. The blood and urine 
sink to the bottom of the bladder and do not mix with the oil as they 
would if water were used as a medium. Rathbun advocates suprapubic 
cystotomy as the method of choice for making a complete diagnosis when 
ureteral catheterization is difficult or impossible in the usual manner. 

At times the handicaps are so great that we are compelled to resort to 
such a measure as an exploratory operation of the kidneys or ureters, as 
much as we dislike the procedures. 

The prognosis may be said to be good if the tubercular process is 
limited to the kidney removed. We cannot, however, know that there 
may not be an incapsulated lesion in the supposedly normal kidney; 
such a condition might fail to give off pus, blood or bacilli and the renal 
function’ might be apparently normal or above normal. 


120 RENAL TUBERCULOSIS 


Fortunately such conditions are in the minority and we may safely say 
that when we recognize the renal lesions early and remove the kidney, 
leaving what appears to be a normal one, we have rendered the best 
service to the patient. Of all the problems of the urologist there is none 
more difficult, at times, of solution than to determine if there is renal 
tuberculosis, if it is limited to one kidney, if so, to which one. 

To make the correct diagnosis and to carry out the proper surgical 
measures, may require the utmost skill to determine by cystoscopy, ure- 
_teral catheterization, pyelograms, functional tests, blood chemistry, x-ray, 
etc., the conditions we are called on to meet. 


SUMMARY 


1. Both renal and bovine tuberculosis appear to be less frequent in 
the South than in the northeastern part of the United States, notably so 
in the Negro. 

2. Success in the management of tuberculosis of the kidney is dependent 
upon early diagnosis. | 

3. The first symptoms of renal tuberculosis are usually referable to 
the bladder rather than to the kidneys. - 

4. The late diagnosis is, with perhaps the extension of the tubercular 
infection to the other kidney, due in part to the patient, in part to the 
physician and in part to the elusive character of the tubercle bacilli. 

5. If early diagnoses are to be made, both patients and physicians must 
be more impressed with the necessity of finding the source and cause of 
persisting pus and blood in the urine. | 

6. Repeated search for tubercle bacilli in urinary sediment should 
be made and guinea pigs inoculated. Furthermore, these findings should 
be interpreted with microscopic study of the urine for the presence of 
pus cells, which are necessary before we can say the lesions are renal 
tuberculosis. : 

7. The successful management of tuberculosis of the kidney probably 
requires more painstaking and skillful work than any disease the urologist 
is called upon to treat. 


TUBERCULOUS ENTERITIS—THE DIETETIC 
MANAGEMENT 


By Geratp B. Wess, M.D. anp G. Burton GILBert, M.D. 


CoLorapo SPRINGS 


THE commonest and most dreaded complication of pulmonary tuber- 
culosis is intestinal tuberculosis. Autopsy records furnish percentages 
ranging from 50 to 85. About 40°per cent. of these have ulcers in both 
the small and large intestine. In order of relative frequency one finds 
the ileum, caecum, appendix and colon with percentages of 47, 43, 37 and 
31 respectively. This infection is probably in most cases direct from 
bacilli swallowed in the sputum. With special methods it is possible to 
find tubercle bacilli in the feces of 90 per cent. of open pulmonary 
cases. Even when these patients made every effort not to swallow any 
sputum, Pottenger’ was able to find bacilli in 50 per cent. Rarely a 
widespread infection may arise through the blood stream from the 
lungs by way of the mesenteric arteries. 

Only in recent years have we begun to realize that tuberculous enter- 
itis frequently occurs in moderately advanced and even relatively early 
pulmonary cases. This complication can creep upon the scene in a most 
insidious manner. Physicians who wait for the appearance of such classi- 
cal symptoms as persistent diarrhoea, abdominal pain, tenderness, rigidity 
or local thickening before making a diagnosis of tuberculosis of the in- 
testinal tract will see only late cases with a relatively bad prognosis. 
For years we have noted the common occurrence of functional diges- 
tive disturbances and so-called nervous dyspepsia in many of our pul- 
monary cases. We have rather expected the digestion and assimilation 
to be more or less perverted as a result of the toxemia and have often 
considered it part of the disease until the real situation finally dawned 
on us. 

We have learned to suspect a beginning tuberculous enteritis when- 
ever patients complain of slight persistent nausea, anorexia, a feeling of 
discomfort after eating, undue nervousness, constipation and gaseous 
indigestion. If these symptoms disappear they are prone to return and 
to increase in severity quite gradually. If a patient begins to lose ground 
although his lung lesion is improving, if there are looseness of the bowels 
alternating with constipation or slight crampy pains in the abdomen, if 
the lymphocytic index is low or dropping lower without evident reason, 
then we look for tuberculous enteritis. To be suspicious is to be fore- 
warned and fore-armed. Archibald? has stated that constipation char- 
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acterizes tuberculous disease when confined to the small intestines and 
diarrhoea when there is involvement of the caecum and ascending colon. 
Autopsies and operations have shown that extensive ulceration may exist 
without any diarrhoea but with a very persistent constipation. 

In early cases the result of abdominal examination is very indefinite, 
while in late cases it is often all too definite. We have at times noted the 
absence of the superficial abdominal reflexes especially in the right lower 
quadrant. Examination of the stools is of little value. The x-ray has 
been of very great assistance in diagnosing early cases. Both a test meal 
and an enema should be given, following the technique devised by Brown 
and Sampson.* These investigators have been able definitely and correctly 
to diagnose ulceration of the colon in a large series of cases by means 
of hypermotility, filling defects and spastic phenomena. However, the 
absence of these phenomena does not necessarily exclude tuberculosis 
nor does their presence necessarily mean tuberculosis, for Carman* states 
they may be found in ulcerative carcinoma and in chronic ulcerative 
colitis. The x-ray diagnosis of tuberculosis involvement of the small 
intestines is more difficult and uncertain but Brown’ considers persistent 
and recurring segmentation and dilation ot certain loops of the small 
bowel as very suggestive. Carman® states that hypermotibility is not 
present in early cases suffering from constipation but rather a delayed 
motibility in 50 per cent. of the cases. Most gastrointestinal lesions, 
even non-tuberculous, are accompanied by spasm. It is possible, and 
from our experience probable, that the x-ray may fail to detect the 
earliest phases of this disease, especially when confined to the small 
intestine. This is important because ulcers occur more often in the 
‘leum than in the colon. We are inclined to regard the x-ray exam- 
‘nation as a refinement that is by no means always necessary and the 
incidental fatigue may occasionally prove injurious. Diagnosis in most 
cases should be made by a careful consideration of the digestive complaints 
of patients with pulmonary tuberculosis. Even when suspicions of this 
complication arise it is our practice to begin at once a dietetic manage- 
ment of the digestive disorders. | 

The great expectations aroused by the possibility of surgical removal 
have not been realized. This has been due to the fact that cases of 
pulmonary tuberculosis are not good surgical risks and to the added 
fact that the disease found at operation is frequently more extensive 
than previously suspected. The “short circuit” operation has undoubt- 
edly been of value in some cases of well limited ulceration, and is cer- 
tainly indicated in hypertrophic cases with definite symptoms of obstruc- 
tion. | 

In tuberculosis of the joints, lungs and throat, time and experience 
have developed no more important remedy than rest. It is the princi- 
ple of such proven value in joint tuberculosis—by splint application; in 
laryngeal tuberculosis—by silence; and absolute rest in bed, postural rest 
and pneumothorax have saved many desperate cases of pulmonary tuber- 
culosis. It is not conceivable that we could produce complete physi-— 
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ological and mechanical rest of the intestines for any length of time. 
Rest applied to tuberculous lungs can be but partial. And at least par- 
tial rest of the intestinal tract can be attempted. Tuberculosis is not 
usually a malignant disease and nature frequently overcomes it. As 
Juergensen has said in another connection, “Nature cures, and the only 
duty of the physician is to maintain life until this cure is affected.” We 
know that in the past tuberculous intestinal ulcers have healed and both 
symptoms and positive x-ray findings have disappeared. Such however, 
is not the rule. We should certainly expect that by earlier diagnosis 
and with better management the number of those cured would be greater. 

The recent work of Alvarez,’ in which he studies the motor functions of 
the iritestines by means of electrograms, produced by connecting various 
portions of the gut to sensitive galvanometers, promises to increase ma- 
terially our knowledge as to what actually happens when food pro- 
gresses aborally in both normal and diseased conditions. It appears to 
be largely a matter of gradient of tone or muscular rhythmicity of the 
various portions of the bowel. These enterographs have shown how 
immediate is the response of one part of the tract to changes in tone 
and activity in another. As Bayliss and Starling® have said, “Every 
point of the intestine is in a state of activity which can be played upon 
and modified by impulses arriving at it from all portions of the gut above 
and below.”’ Ulceration at any point raises the tone, starts up reverse 
peristalsis and causes delay in the progress of food. That is, an irritating 
lesion slows the progress of food coming toward it from above and has- 
tens the progress of food that has passed it. Thus we can explain the 
nausea and vomiting of early ulceration as manifestations of reversed 
currents due to the presence of abnormally high tone lower down the 
intestine. It is a common observation that patients who have vomited 
albumin water and other bland liquids for days may cease when a little 
solid food is given. This is because the solid food raises the tone at 
the upper end more than liquids. The promptness with which food 
introduced into the stomach causes material to pass through the ileocecal 
valve or to rush through the colon has been frequently noted. 

Granted, then, that we cannot produce any absolute functional rest 
for the diseased intestine, we can at least do the next best thing by 
putting the patient at rest in bed and reducing the work of the intestines 
to a minimum. Exercise not only increases the amount of nourishment 
required to keep the body in equilibrium but also stimulates peristalsis. 

A patient at rest can often gain weight on a relatively low caloric 
intake. During rest all food given can be more easily assimilated. The 
one food requiring the least expenditure of digestive energy is milk. In 
short, milk in small doses taken often, say three or four ounces every 
waking hour, is the ideal diet for these ulcerative cases. Not all patients 
can take milk, but many can who think and say they cannot. This 
is true when they are properly encouraged, especially if the milk is modi- 
fied by the addition of citrate, or lime water, or slightly flavored to 
suit the individual taste, or started with teasponful doses. Should weight 
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not be gained we give one ounce of cream with three ounces of milk 
and often three or four ounces of equal portions of milk and cream 
will be found most suitable. This addition of cream is also of value 
where there is a tendency to constipation. In obstinately constipated 
cases it may also be necessary to give a little mineral oil. Many patients 
after a short time are allowed three or four small meals daily to take the 
place of three or four of the hourly feedings. The meals should not exceed 
six ounces. Not infrequently it is wise before starting this regime to empty 
thoroughly the intestinal tract by giving a minimal dose of calomel 
followed by a small dose of castor oil. When diarrhoea is present no 
calomel should be given but the castor oil need not be omitted. A com- 
plete fast of a day or two, where the patients are in good general con- 
dition, is of decided value. In the rare cases where milk actually dis- 
agrees one may give other bland foods especially proteins, in small doses 
at frequent intervals. We must eliminate with many patients fruits, 
sweets and the coarser foods which contain large amounts of cellulose, 
as these are especially prone to stimulate peristalsis and prove irritating 
to the ulcerated and inflamed areas of the bowel. Rest, here as elsewhere 
in tuberculosis, must be long continued to be of any lasting benefit. We 
have patients who have prospered on such hourly feedings for from one 
to two years. Marked relief of symptoms may occasionally come quickly 
but continuous and complete relief generally comes very slowly. Theo- 
retically, these small frequent feedings do not stimulate the bowel con- 
tractions much and it is probable that they may even tend to quiet 
peristalsis in the over-sensitive bowel. We also believe the upper bowel 
absorbs more efficiently and so materially reduces the residue reaching 
the caecum. Alvarez suggests an advantage of frequent, small feed- 
ings when he states that there is usually a certain amount of dynamic 
intestinal obstruction produced by the ulceration. Small meals will 
trickle past these areas whereas large meals will cause distinct conflicts. 
Practically, the results have been most encouraging, sometimes even in 
cases where other complications were present. 

In general little medication is necessary but occasionally calcium and 
bismuth powders are very soothing. Applications of moist heat to the 
abdomen are apparently of some value in painful cases. Opium is 
reserved for those in whom all other measures fail. Phototherapy is 
worthy of an extended trial in all cases, unless it be those with high 
fever and much prostration. We have used both the sun and the ultra- 
violet radiations of quartz lamps in many of our cases with probable 
benefit. At the same time we have had excellent results by this dietetic 
management without the aid of phototherapy. Occasionally x-ray treat- 
ments seem to cause a rather striking amelioration of pain and other 
symptoms as reported by Brown and Conway. 

The use of calcium chloride intravenously, as popularized in this 
country by Fishberg® seems to relieve the contact irritability of the intes- 
tinal peristalsis and so decreases the diarrhoea in some patients, at least 
temporarily. : 
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But in our experience the application of the principle of rest, both 
general and local as above outlined, has seemed to be of the greatest 


value in producing a result satisfactory alike to the patient and the 
physician. 
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LOCALIZED REST IN TREATMENT OF PULMONARY 
TUBERCULOSIS* 


By Ernest E. Mariette, M.D. 


Oax TERRACE, MINN. 


Tre treatment of tuberculosis centers about rest of the diseased part. 
The more complete the rest, the more rapid and sure is the recovery. 

There are two distinct types of rest, general rest and localized rest. 
Rest in the sanatorium sense means putting the patient to bed. This is 
generalized rest, and produces only relative freedom from respiratory 
activity. Since tuberculosis, when given half a chance, is so frequently 
cured by nature, this amount of rest gives the average patient an adequate 
opportunity for recovery with the least possible permanent* interference 
with the functional activity of the diseased lung. 

Where it is not sufficient, some means must be employed to produce 
localized rest, in addition to the general rest. Complete localized rest in 
pulmonary tuberculosis results in freedom from respiratory activity. This 
can be partially attained medically by external measures which tend to 
compress the ribs and lungs. Postural rest, that is lying on the diseased 
side for twenty-three and one-half hours a day, and the placing of sand 
bags on the affected side, are methods commonly used for this purpose. 

More complete localized rest can be attained by surgical means at the 
expense of the rib support and diaphragmatic action. Interference with 
the action of the diaphragm is secured by phrenecotomy, which paralyzes 
the diaphragm and permits its retraction upward into the thoracic cavity 
and‘results in limitation of movement of the apex as well as the base. 
Interference with the rib support is secured by means of intra-thoracic 
implantation of paraffine, by means of artificial pneumothorax, or extra- 
pleural thoracoplasty. All of these surgical methods have the same aim, 
that is, immobilization and collapse of the diseased lung, and result in a 
more or less complete freedom from respiratory activity ; or in other words, 
localized rest. 

The first method, thoracic implantation of paraffine is not used ex- 
tensively in America because of the tendency of the paraffine to exude / 
from the wound. ; 

Essentially the same results are accomplished by pneumothorax as by | 
extra-pleural thoracoplasty, although their procedures are radically dif- 
ferent. The compression of the lung in pneumothorax is gradual and 
produces a slow influx of toxins into the system and a gradual increase 


* This paper with illustrations will be published in the AMERICAN REVIEW OF 
TUBERCULOSIS. 
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in the strain on the good lung. The inconveniences of pneumothorax are 
continuous refills, pleural shock, air embolls, pleural effusion and empyema. 
At any time, however, should the good lung “go bad,” the pneumothorax 
may be discontinued and the compressed lung allowed to re-expand, no 
permanent interference with the functional activity of the diseased lung 
having taken place. 

Extra-pleural thoracoplasty, on the other hand, while producing a col- 
lapse in most cases equal to a good partial pneumothorax, does so very 
rapidly and results in a sudden flooding of the system with toxins, and an 
abrupt increase in the strain on the good lung. It also allows no possibility 
of lung re-expansion if the good lung “goes bad.’ Its effect is a per- 
manent and irrevocable interference with the functional activity of the 
compressed lung. Extra-pleural thoracoplasty, then, is the most radical 
measure for bringing about localized rest in the treatment of pulmonary 
tuberculosis, and should be reserved for those cases where ordinary sana- 
torium treatment, including the medical measures for producing localized 
rest has not been sufficient and where artificial pneumothorax has been 
tried and has failed. 

Nature in her attempt to cure certain types of pulmonary tuberculosis 
gives man his best argument for extra-pleural thoracoplasty, or localized 
rest. ‘he fibrous tissue formed in the lung during healing contracts and 
causes a shrinkage in the lung, resulting either in a deviation of the media- 
stinum, an elevation of the diaphragm, or a falling in or depression of the 
ribs. When the ribs fall in or are depressed, we have somewhat the same 
results as are obtained by extra-pleural thoracoplasty although they are not 
nearly so complete. This is nature’s method for applying localized rest. 

The limitations of bed rest and the need for localized rest were recognized 
as nearly as 1822, when James Carson, as quoted by Revere, claimed 
that “if ever this disease is cured, and it is an event of which I am by no 
means disposed to despair, it must be accomplished by mechanical means, 
or in other words, a surgical operation.” Such truth so forcefully told 
led later to artificial pneumothorax and still later to extra-pleural thoraco- 
plasty, when, in 1888, Kuincke advocated the removal of the rib covering 
of the cavity, claiming that it was the rigid, bony thorax which prevented 
the collapse of the walls of the cavity upon the contraction of the fibrous 
tissue formed in the lung during healing. 

At first, as was to be expected, the thoracoplasties were comparatively 
local but the experience with pneumothorax clearly proved that a complete 
collapse of the lung gave a much better result than a partial collapse, so 
Bauer in 1907 decided that a large part of the ribs must be removed jf 
results comparable to those of pneumothorax were to be achieved by 
thoracoplasty. The methods differed widely and were very radical and 
mutilating, but the technique was gradually modified so that the ribs only 
were removed. Every one was trying to find a method which would give 
the maximum collapse of the chest wall and the underlying lung with a 
minimum degree of danger to the patient’s life and his future capacity 
for work, and so the more simple the operation the better. 
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INDICATIONS 


1. Whenever pneumothorax is indicated but cannot be used because 
of adhesions. The well lung should be practically free from disease and, 
of course, the better the general condition of the patient, the better the 
chance of success. Therefore, one should not wait too long in the presence 
of high fever and expectoration. 

2. A lung honeycombed with cavities is always a source of danger to 
the patient and should never be allowed to function again. The choice, 
then, would lie between pneumothorax, kept up throughout the lifetime 
of the patient, or an extra-pleural thoracoplasty. 

3. Whenever we have a partial pneumothorax with the base col- 
lapsed, and the diseased apex is held out by adhesions. In such cases one 
can continue the pneumothorax, considering it the first stage and proceed to 
operate the apex, thus saving the patient the inconvenience of the second 
operation. This is done realizing that the pneumothorax will either have 
to be kept up indefinitely, or that when it is discontinued and the lung al- 
lowed to re-expand adhesions may form and a relapse follow, making 
a thoracoplasty of the base imperative. The physician and surgeon will 
have to take that risk when deciding to produce only a partial thoracoplasty. 

4. Whenever a discontinuation of the pneumothorax and the re-ex- 
pansion of the lung would result in local areas of fibrosis and emphysema. 
The emphysematous areas would not increase the ariation tissue of the 
lung, but would provide a chance for chronic bronchitis etc. The choice, 
then is between thoracoplasty, which will let the bony thorax close in about 
the lung, or a continuation of pneumothorax throughout the life of the 
patient. 

5. Whenever the economic factor is an important one and it is neces- 
sary to reduce the time of treatment one, two or several years. 

6. Cases of repeated hemoptysis where pneumothorax cannot be used. 

7. Cases where fibrosis has resulted in a shrinkage of the lung with 
marked dislocation of the heart and trachea. 

8. The chronic case with or without cavity formation which shows 
some evidence of fibrosis is the most suitable type for thoracoplasty. 


CONTRA-INDICATIONS 


1. Acute, rapidly spreading caseating cases are bad risks. In spite 
of this, however, one should not be too hesitant about the use of thoraco- — 
plasty where pneumothorax cannot be used. Philip King Brown claims 
that the wrong, if there is one, lies in leaving the condition to be dealt with — 
surgically as a last resort. 


2. Acute flare-ups following the first operation are not necessarily fatal 
but the second operation should be postponed until the acute condition has 
subsided. 

3. Active tuberculosis in the good lung. The operated lung can never 
re-expand if the good lung flares up. Therefore, one should be more 
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particular about the condition of the good lung in considering thoraco- 
plasty than in considering pneumothorax. 

4. Tuberculous complications in other organs of the body as kidney, 
intestines, peritoneum etc., because they increase the surgical risk, which at 
best is poor. Much can be done for peritoneal and intestinal tuberculosis 
by use of the Quartz Mercury Vapor Lamp, and the condition of many of 
these patients will be so markedly improved after its use that they may 
become suitable cases for extra-pleural thoracoplasty. The reduction in 
the toxemia following the operation should have a beneficial effect upon 
tuberculous complications, provided the condition of the patient will stand 
the surgical strain. Slight laryngeal tuberculosis is not a contra-indication 
because the reduction in the cough and expectoration which will follow 
the operation will have a beneficial effect upon the larynx due to the in- 
creased amount of rest. 

5. Chronic bronchitis in the good lung because of the possibility of this 
resulting in bronchiectasis or bronchopneumonia following the operation. 

6. In addition to the above we have, of course, the contra-indications that 
would hold good for any major operation. After all, the question of extra- 
pleural thoracoplasty is up to the judgment of the physician and the sur- 
geon. 

CO-OPERATION 


From the indications and contra-indications you can readily see that ex- 
tra-pleural thoracoplasty is to be used only after the medical measures 
available for the treatment of pulmonary tuberculosis have failed. There- 
fore, the question of the closest team work or co-operation between the 
physician and surgeon is of paramount importance and is not surpassed by 
that of any other condition. 

The physician should know something of the general method of thoraco- 
plasty and the management of the cases, because the treatment of tuber- 
culosis is primarily medical, and the selection of the cases and their after 
care will fall largely on him. Whatever surgery is used to compress the 
lung is not a “cure all’ as in an appendectomy, but is merely an incident in 
the long medical treatment of tuberculosis and should be prescribed and 
supervised by the medical man as closely as any other therapeutic measure. 
By the time the physician has decided that thoracoplasty is necessary, he 
should have had time to learn the extent and severity of the pulmonary 
pathology and should then be in a position to advise the surgeon as to the 
result he desires to attain by means of surgical interference. 

Better results can be obtained if the patient can be operated on at a 
sanatorium rather than in a general hospital, because the tuberculosis 
patient needs special after care which is best understood by the man who 
is specially trained in tuberculosis. 


TELE OPER AION 


All of the thoracoplasties upon the Glen Lake Sanatorium patients have 
been done at the Sanatorium by Dr. A. A. Law of the Medical School of 
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the University of Minnesota. He has used local anesthesia, combined with 
gas and oxygen, because, according to him, he does not like to have his 
“patient present at the operation.” 

All of the operations have been of the type known as the posterior, 
and all but one in two or more stages. The first intelligent and satisfactory 
explanation of why the posterior operation gives the best results was 
given by Boiffin and Gouret in the middle nineties. The explanation 
quoted from Bull is as follows: 


“The rib cartilage in front is yielding and the anterior part of the rib can be 
pushed backward and inward, while the posterior portion is stiff and practically 
speaking, immovably connected with the vertebral column, and can only slightly 
be moved up and down. Further, the posterior part of the rib exhibits a marked 
concavity forward, or in other words, forms an arc, the radius of which is much 
less than the arc of the ribs otherwise. The angle of the ribs forms a most per- 
manent point of the arc behind. Any section of the rib which is situated in front 
of the angle of the scapula leaves behind a stiff, unyielding piece of the rib, which 
in accordance with its length will prevent the soft part from falling in and thus 
diminishing the costo vertebral angle. On the other hand, removal of the stiff 
posterial part permits the anterior part to be turned backward towards the spine 
so that the arc of the curve of the rib is considerably decreased and the volume 
of the thorax is correspondingly reduced.’ Also the soft parts can move very easily 
over the yielding anterior ribs, but they are stretched over the stiff projecting end 
of the rib.” 


The following drawings are copies of Courdet’s. 


Figure 1. Results of an Estlander operation upon a cadaver after resection of five 
ribs. Effect: reduction of circumference of chest by 4 c.m. 


Figure 2. Same operation, but larger resection. Eight ribs removed. Total 110 — 
c.m. Effect: reduction of circumference by 5.5 c. m. 


Figure 3, Result of E. Quinu’s operation. Resection before and behind of a 
small piece of each of seven ribs. Effect: reduction of circumference 3 c. m. 


Figure 4. Bouffin, Gourdet operation upon a cadaver. Resection of 6 c.m. of 
nine ribs in all 54 c.m. Effect: 8 c.m. reduction of circumference. One sees how 
the front end of the resected ribs can be drawn backward to make contact with the 
posterior end. The costal-vertebral angle has been almost obliterated. 
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The posterior operation has been advocated chiefly by Sauerbrook, 
Wells, and Saugerman in Europe and Archibald in America and is safer 
and easier than any other, and is, therefore, the one of choice. 

Our experience with pneumothorax has clearly proven that a gradual 
compression of the diseased lung results in a gradual increased strain 
on the good lung, and produces far better results than a complete com- 
pression of the diseased lung with one injection. I can see no reasons for 
ignoring this experience as is so frequently done when the entire side 
is collapsed at one time by extra-pleural thoracoplasty. Really, it seems 
to me that because the condition is permanent and irrevocable and because 
we have to be more particular about the condition of the good lung, we 
should be even more desirous of producing a gradual collapse. The 
base from the eleventh to the sixth or fifth rib should be operated first and 
remaining ribs sécond. This reduces the danger of aspiration pneumonia 
which might occur if the process was reversed. 

We feel that the inconveniences of the second operation are more than 
offset by its advantages to the patient. I can see no justification for the 
one stage operation except in those rare cases where the patient refuses 
to submit to more than one operation. We have never, in our series of 
twelve cases, had any one refuse a second operation. The combination 
of gas and oxygen with the local anesthetic may have been largely respon- 
sible for their decision. Occasionally one finds a surgeon who wishes to 
take out portions of the central ribs leaving the upper and lower ribs un- 
touched. This produces only a partial thoracoplasty and again ignores 
our experience with pneumothorax and means that the patient will have 
to have three or more operations if the maximum amount of benefit is 
to be secured from the thoracoplasty. 

The extent and severity of the pulmonary pathology will determine 
which ribs, and the amount of each rib, which must be removed in order 
to produce the desired collapse. The lung will occupy a certain amount 
of space in the pleural cavity and our aim should be to have the thorax 
close in about the shrunken lung. This can be accomplished with a fair 
degree of success considering the individual cases, by resection of about 
12 c.m., of the tenth and ninth ribs and 15 c.m. of the eighth to the fifth 
rib inclusive and 10 c.m. of the fourth to the second rib inclusive. The 
rib cartilege of the upper ribs is shorter and stiffer than the cartilege of the 
lower ribs and therefore the anterior segment is not as movable as that 
of the lower ones. That makes it necessary to remove relatively more of 
these ribs in order to obtain the desired collapse over the apex. In pro- 
nounced disease of the upper lobe, where it is imperative that a good col- 
lapse be secured, it will be necessary to resect both the first and second ribs. 
Even that may not produce the desired result and then an intra-thoracic 
transplantation of fat, or other substance may be used to increase the 
pressure. Some have recommended apicolysis, but the mortality rate from 
this is very high and to date we have not used that method. 

Where there is relatively little disease in the apex, the majority being at 
the base, resection of the ribs up to and including the second will be suffi- 
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cient. One might question the advisability of removing so many ribs in 
basal disease if it was not for our experience with pneumothorax which 
has clearly proven that a complete collapse gives a much better result than 
a partial one. If the ribs up to the fourth are removed, the scapula is held 
out and only the angle can fall into the depression. The scapula in its 
entirety, especially along its posterior edge cannot fall in until all of the 
ribs against which it lies are resected. This was beautifully illustrated in 


otis tel 


one of our early cases where the ribs were not removed close enough to the © 


spinal column and the scapula rested against the projecting ribs. After 


the projecting ends of the ribs were removed the scapula fell in and the — 


compression was more nearly complete. 

The removal of the eleventh rib will not materially affect the collapse 
of the lung, but it will tend to immobilize the diaphragm and also permit its 
retraction upward into the thoracic cavity along with the retraction of the 
fibrous tissues formed in the lung during healing. We are using that 
in place of phrenecotomy and, of ‘course, the degree of mobility of the 
diaphragm, whether it is freely movable or bound down by adhesions, will 
have a marked effect up on the result following the removal of the eleventh 
rib. 

POST OPERATIVE TREATMENT 


The bandage should be tight enough to compress the side slightly, and 


also support it during cough, but still not so tight as to compress the well © 


side and diminish respiration. As soon as the patient can stand it, postural 


rest should be used to increase the amount of local rest and guide the ribs — 


inward during the period of regeneration. 
Uusally there is a slight rise of temperature, pulse and respiration which 


returns to normal ina few days. A high prolonged temperature and rapid 


pulse indicate some serious complication and such a patient deserves the 
best of symptomatic care. One patient, following the first operation ran 
a high variable temperature and rapid pulse for some time, which was 
due to complications in the other lung, which finally cleared up. This 


postponed the second operation for four months. It was followed, how- 


ever, by an uneventful convalesence. 

There may be quite a bit of pain in the operated area, which interferes 
somewhat with coughing; this should be controlled because it is of prime 
importance that pulmonary drainage be kept up. Frequently the pain radi- 
ates into the breast and down the arm to the elbow, resulting in a restricted 


movement of the arm and possible loss of sensation in the hand and fingers. 
We have found these results to be purely temporary and unless the scapula 


is fixed there is no interference with the function of the arm. 
The patient may also complain of dyspnea, partly due to pain and 


partly due to a mediastinal flutter, or poor heart action, because of the 


sudden change in intra-thoracic pressure. Of course, the greater the 


amount of ribs taken out the greater will be the change in the intra-thoracic 


pressure. This point should be carefully noted in determining the amount 
of ribs to be removed. 
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In the most favorable cases we can expect to secure a collapse about 
equal to three-fourths of a good pneumothorax, so that the value of the 
thoracoplasty would be equal to a good partial pneumothorax less the 
shock and mutilation of the operation, which is not as great as one would 
expect. This should be borne in mind when advocating such a radical 
procedure. 

The symptomatic improvement following the operation is often marked. 
Cough and expectoration decrease, weight increases, and the entire pic- 
ture is changed. Some patients even have a firm conviction that they are 
cured. A decrease in sputum is a good prognostic sign, but it does not al- 
ways mean that a cure has taken place. Tubercle bacilli may or may not 
disappear with the reduction in sputum. 

Estimates of the success or failure of the operation from physical signs 
may be difficult, because one is dealing with a partially compressed lung 
and should be prepared to find almost any physical sign. 

The percussion notes may vary from slightly tympanitic to almost flat. 

Bronchial breathing and amphoric breathing, due either to uncollapsed 
cavity or to large bronchii, may persist permanently or for years. 

Moist rales may persist for a time and later may become dry. This may 
be due to the fact that the thoracic wall and the lung, to some extent 
at least, have lost their elasticity and this more or less prevents perfect 
pulmonary drainage. This should be remembered when basing a prog- 
nosis on scanty expectoration and absence of tubercle bacilli, especially 
if found in connection with the above physical findings. 

In time the operated side of the thorax falls in considerably so that the 
edge of the scapula is visible from the front. Scoliosis may develop in 
the corresponding part of the spinal column. This will be just the op- 
posite of that found in empyema, the convexity being toward the well side, 
presumably because the muscles on the operated side have been partially 
paralyzed, due to cutting, and the muscles on the other side may draw the 
spinal column over. There will be little noticeable deformity when the 
patient is dressed. This is very important from the patient’s point of view 
and aids the physician materially when he is trying to persuade the patient 
to submit to the operation. On the whole, one may well say that the 
inconveniences of the operation are small compared to its benefits. 

We have had twelve cases at the Sanatorium and one case at the Uni- 
versity Hospital. The Sanatorium cases were between seventeen and 
sixty-four years of age. The duration of disease previous to the opera- 
tion was from nineteen months to seven and one-half years. They were 
under our care, previous to the operation, from three weeks to thirty-two 
months. 

Of the Sanatorium cases three, or 25 per cent., have died, one thirteen 
hours after the operation. This patient did not recover consciousness, I 
think the reason being that the heart or mediastinum could not accommo- 
date itself to the sudden change in intrathoracic pressure. This was our 
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first and last one stage operation. One died five weeks after the 
operation. This patient had been receiving pneumothorax for several 
months but was failing steadily. A thickened pleura obscured the x-ray — 
plate and we were uncertain as to the exact condition, but thought that 
our pneumothorax must be unsuccessful and hoped that a thoracoplasty 
would improve her condition. The post mortem examination proved that 
the pneumothorax had been successful because the lung was well collapsed 
around a rather large firm-walled cavity which was partially filled with 
pus. From the autopsy findings, I think we can safely say that the 
operation had no influence on the course of the disease. The third death 
occurred seventeen days after the operation and was due to pus infection 
of the wound. | 

Nine or 75 per cent. are living. Three, or 25 per cent. are unimproved; 
two, because of tuberculosis of the ribs which was recognized at operation. 
They are receiving heliotherapy while waiting for the second operation, ~ 
and their prognosis is doubtful because of the pulmonary condition. The 
third has an increase of signs on the good side. 


That leaves six, or 50 per cent. that are more or less improved. Two 
have left the Sanatorium and are in excellent shape and two are progress- 
ing very favorably. 

SUMMARY 


Localized rest in addition to general rest is necessary for some patients. 
This can be partially obtained by medical measures and more completely 
by surgical measures. Of these, thoracoplasty is the most radical and 
therefore should be reserved for those cases where the less radical measures 
including pneumothorax have been tried and have failed. 

The two stage operation is more desirable than a one stage and the ideal 
interval between the operations is not over three weeks. 


CONCLUSION 


Even though extra-pleural thoracoplasty is a very extreme form of treat- 
ment, still we must remember that the patient has everything to gain and 
nothing to lose by the operation. 

We may operate on some whose condition will not be improved, and 
this type of case will, of course, increase our mortality rate. But what is 
to be our primary aim? Good statistical results or the possibility of helping 
some patient in whom the disease would otherwise continue to progress? 
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THE ROLE OF CHEST SURGERY IN THE TREATMENT 
OF PULMONARY TUBERCULOSIS* 


By Everett E. Watson, M.D. 


SALEM, VA. 


TEN years ago we began, at Mount Regis, to use artificial pneumothorax 
in the treatment of a selected number of more or less unilateral advanced 
cases who had failed to respond to the usual regimen of rest, etc., and who 
in our opinion presented little if any hope of improvement without 
collapse. Out of 117 cases, 79 (67% per cent.) were completely or 
partially collapsed and in 38 (32% per cent.) no free pleural space 
could be found. Of these 38, only one is now “arrested,” 29 are dead, 
the remaining 9, with one exception, being bed-ridden. ~This plainly 
shows the type of cases chosen. While we have experienced many dis- 
couragements, such as activation of the uncompressed lung, tuberculous 
empyemas, and “sticking,” the fact that of the 79 completely or partially 
collapsed cases, we have been able to rehabilitate 20, who for the time at 
least, are living comfortable and useful lives, sustains our enthusiasm. 
Our greatest disappointments have been due to our inability to compress, ~ 
because of adhesions, cases which we considered ideal for the treatment 
and which in the past we have stood impotently by watching while the 
disease progressed to a fatal termination. 

We read with interest the reports of the work of Sauerbruch at the 
Marbury Clinic, who was removing the entire bony thorax on the affected 
side with an immediate mortality of almost 30 per cent. We must admit a 
lack of courage to advise such a formidable and mutilating operation. 
In 1916 Drs. Gale and Whitman removed for us all of the ribs except 
the first in a case which we briefly report. | 


Case I. Mrs. G. C. M.—Housewife—Age 50—Admitted October 9, 1915—Ad- 
vanced left side involvement, complicated by tuberculous empyema. Marked 
emaciation, (weight 64 pounds), temperature 102° to 103° daily, severe cough and 
profuse purulent, expectoration. No improvement and in December rib resection — 
was done at the Sanatorium, as patient was too ill to move to the hospital. Follow- 
ing this there was some amelioration of symptoms, but the drainage continued and 
during the following year the second to the eleventh ribs inclusive were removed ~ 
in their entirety, under local anesthesia, in several stages. There was gradual im- 
provement and for the past seven years patient has done own housework and — 
enjoyed good health, though at times there is still a very slight drainage. 


Though the results were eminently satisfactory, this case impressed 
us as too painful and mutilating an operation to urge upon a patient, 
offering as it did, no positive assurance of permanent benefit, and not 
until 1920, four years later, did we undertake another. 


*From the Mount Regis Sanatorium, Salem, Va. 
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Case II. Mrs. M. E. C.—Housewife—Age 24—First seen by us in February, 
1920. Tuberculosis had been diagnosed in March 1914. Right lung had been col- 
lapsed and allowed to reexpand. Following another breakdown in September 
1919, she again took sanatorium treatment, but the lung at this time could not be 
deflated and her physician had advised thoracoplasty. At this time patient was 
running temperature reaching 100° to 101° daily, severe cough and profuse sputum, 
which had an offensive odor not unlike that of a pulmonary abcess. X-ray ex- 
amination in April 1920 revealed a dense tuberculous infiltration of all of the right 
lung, most marked at base, with two cavities in 5th and 6th interspace in postérior 
scapular line; also fibrosis in the left, back of 1st and 2nd interspaces using 
anterior markings. This correlated fairly accurately with the physical findings. 
Under local anesthesia the 10th, 9th and 8th ribs were removed in toto, and several 
weeks later the 7th, 6th, 5th and 4th. Compression bandages were applied and 
a fair degree of collapse, where most needed was attained. There was some tem- 
porary improvement, but the contralateral lung went bad and she died two years 
ater. 


This case emphasized the importance of careful selection of patients 
for thoracoplastic collapse. 

We next had two cases. of intra-pleural pneumolysis. In the first 
(Case III) a broad band of adhesions, which held open a large cavity, 
was severed by the open method. A perfect collapse was attained, but 
there was a stormy convalescence. For three and a half years the pa- 
tient has been comparatively well but symptoms reappear when the lung 
reexpands to any extent. 

The other (Case IV) was collapsed because of a large hilum abscess. 
This patient, a physician 54 years old, obtained a good collapse, but a 
short while later developed ulcerative colitis and died. Autopsy confirmed 
both diagnoses. 

When a lung is worth saving and a band of adhesions is preventing 
effective collapse, this is the operation of choice. It, however, possesses 
evident dangers not met with in extra-pleural collapse. Effusions occurred 
promptly and two days after the operation in each case, serous fluid was 
withdrawn and replaced with air. Where there has been great destruc- 
tion of tissue, the posterior operation, as now advocated by Archibald, 
Lilienthal and others, would be simpler and probably, everything con- 
sidered, more efficacious. 


Case V. M. A. R.—Student—Agé 18—This patient entered Mount Regis in 
April 1918 following profuse pulmonary hemorrhages. Though there was ad- 
vanced involvement of the entire right lung, with early lesion at left apex, and 
Gaffky VI sputum, he improved after six months bed-rest and was discharged after 
mine months, with no symptoms. Three months later was re-admitted with ad- 
vanced symptoms. Right lung was collapsed and six months later was discharged. 
He went to work and did well until April 1920, 12 hours after a deflation, he had a 
chill with an elevation of temperature to 104°. A purulent effusion rapidly formed. 
The high temperature continued in spite of frequent aspirations and use of for- 
malin and glycerine. On May 13th, we inserted two catheters between the ribs. 
Irrigation every two hours with Dakins, anilin dyes, as well as autogenous vaccines 
were all tried. After a year in bed the drainage continued and constitutional 
symptoms were still present. Under local anesthesia the 10th, 9th, 8th, 7th and 6th 
ribs were completely removed. A few weeks later the drainage had ceased and 
the patient was again symptom free. Soon after this he went to work and is now 
apparently in good health. We evidently infected this patient. This is our only 
case of mixed infection, though we have had several tuberculous empyemas com- 
plicating artificial pneumothorax. 
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Case VI. J. E. M—Age 40—Merchant—Admitted September 23, 1918 with 
advanced symptoms and dense tuberculosis infiltration of entire left lung, with less 
dense pathology in right upper. Sputum Gaffky VI. Artificial pneumothorax was 
attempted but unsuccessful. Thoracoplastic operation was advised and refused. 
Patient left the sanatorium six months later, having shown little improvement. 
Temperature was 102° daily and other symptoms unabated though he had gained 
5 pounds. Patient remained at strict bed-rest for almost three years and again 
returned for a few weeks observation January 16, 1922. Physical and x-ray findings 
little changed though patient’s general condition was markedly improved. Follow- 
ing this, spent two months at Saranac where thoracoplasty was again advised. He 
returned in December and at this time presented general appearance of health, 
but continued to have flareup of cough, expectoration and temperature, and could 
acquire no endurance. The first stage of the posterior operation was done under 
local, removing sections of 5th to 10th ribs inclusive. Following this he was 
practically symptom free for 15 months. We again saw him March 14, 1924. At 
this time temperature and pulse were normal, he was overweight, but claimed to 
have lost some of his endurance; cough and expectoration increased. Resection 
of the remaining four ribs was advised. Though he has at this time a fairly 
satisfactory basal collapse, the llth rib should have been cut. The opposite lung 
is holding up well, and his chances for getting on his feet again appear good. 


Case VII. Mrs. I. T. K—Housewife—Age 32—Admitted April 29, 1923. Patient 
gave history of having had tuberculosis for eight years and had been in several 
sanatoria, both in East and West. Physical examination revealed, on right, dullness 
throughout, most marked at base. Breath sounds bronchial at base posteriorly and 
cavernous in 3rd and 4th interspaces in anterior axillary line. Subcrepitant rales 
on deep breathing and following the auscultatory cough throughout front and back. 
On left crepitant rales were heard to R-4 and 5 ds. Sputum Gaffky VIII; blood 
pressure 90-60; stereo-x-ray report as follows: right lung—slight mottling with 
numerous areas of calcification to R-3 and 7 d.s. From this point to diaphragm 
there is dense mottling, with area of lessened density interpreted as cavity (3 c.m. 
in diameter) near periphery back of 3rd rib and 3rd interspace, using anterior 
markings. Left lung—some fibrosis to R-4 and 8-dis. Artificial pneumothorax 
unsuccessful. In May her condition had become extremely critical, the temperature 
reaching 104° daily and at times there were periods of delirium. Under local, 
the 4th to 11th ribs inclusive were resected (Posterior operation). Within 48 hours 
the temperature was normal and she had practically no cough and expectoration. 
Five weeks later she informed me that she was well, and left the Sanatorium. 
At this time the cavity was shown by x-ray to be completely obliterated. The 
cavity being basal explains the brilliant immediate results from this operation. 
Have recently heard that the patient is dead, but can not learn the particulars. 
With continued cooperation from the patient I feel that the ultimate outcome 
might have been different. 


Case VIII. Mr. C. R—Druggist—Age 25—Admitted May 2, 1920 from another 
sanatorium where he had been a bed patient for over a year. Physical examination 
revealed moisture throughout left lung. Right was negative except for impaired 
resonance to R-2 and 5 d.s.. Stereo-x-ray showed “cotton-ball” mottling throughout 
left and fibrosis of upper right. Profuse and persistent hemoptysis coupled with 
the fact that there had been no improvement after twelve months bed-rest in a 
sanatorium prompted us to collapse his left lung July 23, 1920. Satisfactory basal 
compression was accomplished but apex was firmly adherent to R-2 and 5 ds. 
In spite of this there was almost immediate cessation of bleeding and marked 
general improvement. For over a year the patient was symptom free, but in June, 
1922, cough and expectoration reappeared and he began to lose ground. Physical 
and x-ray examination at this time disclosed a cavity in the uncompressed apex. 
Several months bed-rest did not ameliorate the symptoms and moisture appeared 
in the right apex. Severe gastro-intestinal upsets made it necessary to remove a 
chronic appendix under local in September, 1922. In September, 1923, under local, 
the 4th to 9th ribs were cut (Posterior operation). But for troublesome effusion, 
apicolysis, according to Archibald, would have been the operation of choice, We 
expected to complete the second stage of the operation a few weeks later and 
anticipated practically no results from the first stage. There has been marked 
improvement and his general condition is more satisfactory than it has been 
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since onset of illness. His only symptoms are slight cough and expectoration in 
early morning. He is a small boned, thin chested man and there has been notable 
caving-in of the upper chest also, and this grows more marked as time elapses. 
It seems probable that in this instance, nature will make the second stage of the 
thoracoplasty unnecessary. 


We are profoundly conscious of our paucity of experience in this work 
as compared with that of many. We are also sensible of the fact that our 
report of cases shows no particular brilliancy in results; neither do they 
present anything new. From them we feel that we have learned much 
that will enable us to select better the type of operation most suitable for 
the individual case. The object of this paper will have been largely attained 
if it serves in any way to imbue those treating tuberculosis with some of 
our enthusiasm. We also believe that from a careful perusal of the 
splendid work being done by Archibald, Lilienthal, Eloesser and others, 
combined with own limited experience, we are able to arrive at some 
definite conclusions; namely :— 

1. Phthisiotherapists as a whole are not alive to the aid which chest 
surgery, in the treatment of certain cases of heretofore hopeless tuber- 
culosis, offers. This is evidenced by the fact that Dr. Archibald, the 
real pioneer of this work in this country, reports less than fifty cases 
of extra-pleural thoracoplasty. In a modest practice during the past ten 
years, we have failed to collapse by artificial pneumothorax 38 out of 117 
attempts. Since 20 of those collapsed have, for the present at least, been 
rehabilitated and many more had their lives prolonged and made more 
bearable, it would seem reasonable to conclude that of those now dead, 
thoracoplasty would have probably restored a few to useful citizenship. 

2. The ultimate success of this work depends primarily on the tuber- 
culosis specialist. He should select the case and, with the surgeon, the 
type of operation, since it is he who treats the case for months thereafter 
and thereby naturally has better opportunities for studying end results. 
To quote Lilienthal: “The surgeon must never lose sight of the fact that 
although his wound may heal and his immediate objective be reached, his 
patient still has tuberculosis and will long require medical and hygienic 
treatment.” 

3. Thoracoplasty should not and can not supplant artificial pneumothorax 

since the later allows a return of function to the diseased lung. 
_ 4. The posterior operation, resection from the Ist to the 11th ribs 
‘inclusive, will in most cases accomplish sufficient collapse. The lower 
eight or nine ribs can be cut practically painlessly under local, with if 
necessary gas-oxygen for the upper two or three. This has proven far 
superior to the old Sauerbruch with its high operative mortality. 

5. While as a rule, all of the ribs must be cut to allow the necessary 
collapse, in certain thin chested, small boned patients, a surprising caving-in 
of the upper uncut ribs will gradually take place, especially when com- 
Pression bandages are applied over a long period of time (Case VIII). 

6. With apical cavities and functioning bases, apicolysis by pectoral 
muscle implantation according to Archibald, or fat transplantation as 
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used by Lilienthal, is superior to artificial pneumothorax. Either one 
or both apices can be collapsed. When the densest pathology is basal, 
with little if any upper lobe involvement, which condition is not so in- 
frequent as many would have us believe, posterior resection of eight or 
nine lower ribs may be sufficient to relieve the symptoms and in such case 
presents certain advantages over pneumothorax. 

7. Tuberculous empyema only too often seriously complicates artificial 
pneumothorax. When other treatment fails to close them, thoracoplastic 
collapse should be done. 

8. Intra-pleural pneumolysis and maintenance of compression is often 
not so simple as it may seem. If there has been much lung destruction, 
thoracoplasty is often the most simple and logical procedure. 

In conclusion I would again appeal to the tuberculosis specialist to avail 
himself of the indispensible services of the surgeon in treating certain 
selected cases of otherwise hopeless tuberculosis. The phthisiologist and 
the tuberculous sick owe a debt of gratitude to the many great surgeons who 
have and are still putting forth every effort to simplify the operation and 
make its use more generally feasible. We wish especially to express our 
appreciation of Dr. Archibald, who has, in personal communications with 
Dr. S. S. Gale, the operator in the reported cases, offered much invaluable 
advice and constructive criticism. 


Note.—Since writing the above, we operated a left side case, in whom we had 
every reason to expect good results. All but the upper two ribs were cut at one 
operation. The following day the patient developed dyspnoea and a rapid pulse; 
two days later moisture appeared in the contralateral lung and he died on the 
ninth day. This patient died because, in our enthusiasm, we over-estimated his 
endurance and did too much at one operation. 


THE SURGICAL TREATMENT OF PULMONARY 
TUBERCULOSIS 


By Aprian V. S. LAMBERT, M.D. AND JAMES ALEXANDER MILER, M.D. 


New Yor« 


It is now a widely recognized fact that a considerable percentage of 
selected cases of pulmonary tuberculosis may be successfully treated by 
surgical operation. 

These cases are of a class almost certainly doomed to either death or 
hopeless invalidism under the more usual methods of treatment. 

An interesting record of the development of this field of surgery is 
contained in the medical literature and it is not our purpose to recapitulate 
this history, but simply to record the results of our experience based upon 
twenty cases treated during the past two and a half years by the Sauer- 
bruch operation. 


GENERAL CONSIDERATIONS 


The guiding principles in the consideration of this operative treatment 
are very similar to those applicable to that by artificial pneumothorax. 
In fact, almost invariably artificial pneumothorax should first be attempted 
before considering surgery. 


In general, therefore, suitable cases should have predominantly uni- 
lateral lesions. A small apical lesion in the opposite lung provided it 
is not active does not constitute a contraindication, but lesions of the cen- 
tral and lower portion of the opposite lung usually preclude operation. 


Prolonged observation with especial reference to the x-ray findings, 
both before and after operation, is important. It must be constantly borne 
in mind that these cases, even though they may be rendered symptom free 
by the operation, still have extensive pulmonary tuberculosis which requires 
prolonged after care by accepted methods and especially by rest. 


The proper selection of suitable cases is the most important single ele- 
ment in success and in this selection, the appraisal of the general condition 
of the patient and of the condition of the opposite lung is the vital 
factor. 


There are certain risks in the operative procedure which do not obtain 
in artificial pneumothorax. There is, in the first place, a certain operative 
mortality ; at present from five to fifteen per cent. There is also an in- 
creased liability to a stirring up of the tuberculous lesions in the opposite 
lung, and finally after operation the lung collapse is permanent and the 
lung cannot be reéxpanded even though one might much desire to do so. 
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From the above considerations it is evident that success can be assured 
only by the close and consistent joint study of these cases, both before 
and after operation, on the part of the surgeon and an internist familiar 
with tuberculosis and with artificial pneumothorax treatment. 
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In addition to the above general principles the selection of suitable 
cases depends upon the consideration of certain specific conditions which 
have divided the cases into five fairly distinct types. 

1. Long standing chronic cases with a considerable degree of fibrosis, 
with or without cavity formation constitute the largest group in which 
this operation is indicated, but only after artificial pneumothorax has 
been unsuccessfully tried and when the case continues to present pro- 
gressive or intermittent evidence of activity of disease. In this group 
the patients who are in fair general condition and with fair degree of 
nutrition are the better risks and preliminary rest treatment to obtain 
this result is desirable. There were ten of these cases in our series. 

2. Cases in which pneumothorax has been employed with only partial 
success due to localized adhesions. Our series contains six of these cases. 

3. Acute unilateral lesions may be operated upon only after previous 
treatment by artificial pneumothorax with more or less favorable response. 
We operated upon two such cases. | 

4. Cases more or less successfully treated by artificial pneumothorax 
in which a chronic condition of tuberculous pyopneumothorax has de- 
veloped. Thoracoplasty immediately following aspiration is the pro- 
cedure indicated in these cases. Two such cases are in our series. 

5. Cases in which artificial pneumothorax has been completely success- 
ful, in which the necessary periodic refills cannot be continued because — 
of personal, economic or environmental conditions. We had one such case 
which was also included under the third type. 


RESULTS 


1. In the literature. 
The accompanying table indicates the important points in the results — 
reported by several observers to which our own are added for comparison. 


1 Nore nis 3 o 
WalCaess Operative Mor-| Late Mortal manerec° Cured or Greatly 


tality ity mproved 
Sauerbruch! 381 12 per cent. 35 per cent. — 
Gravesen? 105 9 per cent.) 41 9 
*Stdécklin3 100 ve en 37 448 
k Bull! 92 10 per cent.| 25 percent.| 35 a 45 * 
tArchibald® ts) TA tS ee 24.0) ee 42 «ss 
Lambert and | 
Miller 20 Lpt aes LOE: 30 007, ae 


* Reports upon cases operated upon by Schreiber. 
{ Reports that series is now 31 cases with similar results. 
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We have not attempted to review all of the literature but have selected 
series which appear to be representative of the general experience of 
others. 

Some reports are upon series of very small numbers of cases, others, 
such as Brauer’s® very important contributions, do not present the results 
obtained in comparable form. 


2. In present series. 


In addition to the outline report of the results which we have obtained 
in our 20 cases we desire to present them in the following form: 


Operative Deaths 3 cases 15 per cent 
Late Deaths 3 cases 15 per cent 
Not Improved 1 case 5 per cent 
Improved 2 cases 10 per cent 
Apparently Arrested 6 cases 30 per cent 
Arrested 5 cases 25 per cent 

Total 20 cases 100 per cent 


We consider a case as arrested and successful which has no tubercle 
baccilli in the sputum, no cough, no fever, has gained in weight and is 
able to return to active life. There are in this series five such cases or 
25 per cent. 

A case is apparently arrested and tentatively successful which has no 
tubercle bacilli, no fever, occasional or no cough, has gained weight and 
is still taking a modified rest cure but is not considered able as yet to 
resume active life. There are six cases of this type or 30 per cent. 

A case is partially successful in which tubercle bacilli are present but 
which has no fever, a slight morning and evening cough with small 
amounts of sputum, has gained weight but is still under strict cure for 
tuberculosis. Two cases or 10 per cent. fall into this group. 

A case is a failure which has tubercle bacilli present in the sputum, 
which is constant with cough, has occasional fever, and in which the 
weight is slightly improved. Under strict rest cure for tuberculosis. 
There is only one case of this type or 5 per cent. 

The fatal cases we have divided into two groups, those which died as 
the immediate result of operation of which there were three or 15 per cent. 
and those which succumbed to the disease within a year from extension 
of the pulmonary process to the contralateral lung. There are three cases 
of this character or 15 per cent. 


ANALYSIS OF FATAL CASES 


We submit a rather detailed analysis of our six fatal cases for the 
reason that the study of such unfortunate results affords the most likely 
basis for future progress in the selection of cases, in the technique of 
operation and in the estimation of the risks involved. 
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Case 1. H. S. A chronic ulcerative phthisis with extensive cavity formation run- 
ning an afebrile course with profuse expectoration and fairly well nourished. This 
operation was performed in one stage, the ten upper ribs, including the first, were 
removed under gas and oxygen anesthesia. She stood the operation well but suc- 
cumbed within 48 hours. The amount of secretion suddenly poured out into her 
bronchi was great and she was unable to cough it up and her sound lung filled up 
and she died with extreme respiratory distress and failure of cardiac action. This 
case but emphasizes the fact that a one stage operation in the presence of large 
cavities is dangerous and should never be attempted. At present we do a multiple 
stage operation from above downward. The upper portions of the chest are aerated 
mainly by the rise and fall of the ribs while the lower portions, which are the more 
extensive, are mainly aerated by the excursions of the diaphragm, the expansions of 
the ribs increasing the size of the abdominal cavity to accommodate the descent of 
the diaphragm. By removing the upper ribs at the first stage we leave intact the 
power of the patient to cough and so interfere less with their expulsive efforts in the 
removal of expectoration from any collapsed cavities. We usually remove por- 
tions of the upper five ribs in the first stage, leaving the lower five for the second 
stage. 


Case 2. F. H. A man with rather a melancholic type of mind who had been 
gassed during the war contracted tuberculosis and chafed a good deal over his in- 
ability to return to work. 

Following the operation, which went well, he developed a psychosis with ideas 
of persecution and a fixed delusion that everyone, including his family, was trying 
to poison him. He refused all forms of nourishment including water and literally 
wore himself out in ten days. The fatal result here we do not feel could have been 
anticipated, nor due to any fault in selection or technique, but due to conditions be- 
yond our control. 


Case 3. M. H. A young girl in which a one stage operation was performed, in 
which pneumothorax was only partially successful on account of adhesions prevent- 
ing a collapse of the cavity. She apparently did well during the first twelve hours 
following operation but then began to have rapid breathing with slight acceleration 
of the pulse and slight cyanosis. The signs over the lower lobe of the contralateral 
lung were slightly impaired resonance, diminished or absence of breath sounds and 
a few fine rales. The temperature was slightly elevated, 100-101. These signs grad- 
ually increased in extent involving the lung from below upward. The cyanosis and 
dyspnea increased and a few hours before death the pulse rate markedly increased, 
the temperature rose and she died with pronounced cyanosis. At autopsy there was 
found a massive collapse of the lung which on section did not show the changes 
of pneumonia but simply a series of collapsed vesicles. This is a very unusual acci- 
dent and the cause of which as yet is not well understood. A number of cases have 
been reported following other operations but so far as we know this is the first 
case following thoracoplasty. Massive collapse is not usually fatal-as it occurs on 
one side only as a rule, but in this case, following operative collapse of the opposite — 
lung, it was necessarily so. It is quite possible this accident would not have occurred 
if operation had been done in two stages. 


Case 4. C. A. A young girl with acute pneumonic phthisis in whom artificial 


pneumothorax was attempted but unsuccessfully on account of adhesions, She did 
well following operation for about six weeks and developed an extension in the 


opposite lung and succumbed in four months. 
It is quite possible that the outcome could not have been prevented but we now 
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believe that acute cases should have been approached with greater caution than 
chronic, and that when artificial pneumothorax is not possible the operation should 
be performed in two, or possibly more, stages. 


Case 5. P. S. A Negro who had a low fever and was thought a favorable case for 
pneumothorax but in whom the presence of adhesions rendered this impossible. 
He was operated upon in one stage, survived the operation but died from an extension 
to the opposite side at the end of two months. This is another case in which a two 
stage operation might probably have prevented the unfortunate outcome. 


Case 6. J. D. A young man of deficient mentality and in state of poor general 
nutrition but who seemed a favorable case although he had an extensive lesion. 
Following operation in one stage developed an extension in opposite lung and died 
at end of three months. It is possible we erred in not taking time to build up his 
general condition before operation. 


DISCUSSION OF FATAL CASES 


In reviewing these operative deaths it would now appear to us that in 
one case the fatal result could not have been foreseen. 

In three cases it probably could have been avoided by a two stage 
instead of one stage operation. 

In one case it was probably a poor selection until the patient had been 
brought into a state of better general condition. 

In one case death resulting from the unusual accident of massive col- 
lapse of opposite lung, might conceivably have been prevented by a two 
instead of one stage operation. 

We believe therefore from our experience it may be possible for 
us to report a considerably lower percentage of mortality in the future. 


CONCRUSIONS 


1. It has been definitely demonstrated that thoracoplastic collapse of the 
lung is of very real value in the treatment of certain types of tuberculosis. 

2. It is very closely associated and bound up with the problem of 
treatment by artificial pneumothorax. 

3. At the present time approximately 50 per cent. of carefully selected 
cases may be returned to a satisfactory degree of health. 

4. The present mortality of approximately 25 per cent. may probably 
be reduced in the future by better operative technique and more skilful 
selection of cases. 

5. We now believe that only in the rarest exceptions should opera- 
tion be performed in less than two stages. 

6. The proper selection of cases is the most important single problem 
to be considered. 

7. Cases so operated on still have their tuberculosis and must undergo 
prolonged after treatment along approved methods of treatment of that 
disease, especially rest. 

8. The success in treatment of these cases can only be obtained by 
closest cooperation between physician and surgeon. 
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9. The judicious use of this operation will not only restore many 


hopeless invalids to economic independence but is a public health measure 
of importance by rendering sputum-free a class of cases which are often 
a real menace to their associates. 
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THE TREATMENT OF CHRONIC NON-TUBERCULOUS 
SUPPURATIONS OF THE LUNG* 


By Evarts A. GraHam, M.D. 


Sr. Louis 


CHRONIC suppurative non-tuberculous infections of the lungs constitute 
one of the most difficult therapeutic problems in the whole field of medicine. 
The inherent nature of the pathology of these conditions makes futile 
in most cases the same surgical methods which are applicable to the 
acute cases. Simple drainage with a tube is seldom of much avail because 
usually there is no single circumscribed abscess to be drained. Instead, 
there may be multiple abscesses in an indurated mass as if the lung were 
honeycombed with pus; or there may be dilatation and fibrosis of the 
bronchioles from each of which pus exudes, the condition usually spoken 
of as bronchiectasis. As a rule, in fact, a condition of chronic abscess 
and of bronchiectasis occur simultaneously. There is no sharp dividing 
line pathologically between them, although in most cases one type of 
pathological lesion predominates. 

Other methods besides drainage which in the past have been used in 
the treatment of these conditions have been concerned with the principles 
mainly either of compression or of complete surgical removal of the 
diseased tissue. The methods of compression that have been recom- 
mended have been artificial pneumothorax, multiple resection of ribs 
and section of the phrenic nerve on the affected side to produce paralysis 
of the diaphragm on that side. There are undoubtedly many cases which 
respond readily to such procedures, even some cases of many years’ 
duration. There are unfortunately, however, many other cases which 
do not yield at all to measures based on the principle of compression. 
No satisfactory method is available at present for recognizing in advance 
with certainty which cases will respond to compression and which will not. 

Complete surgical removal of the diseased portion of the lung would 
be the ideal procedure theoretically if it could be made safe. Unfor- 
tunately, however, the old method of lobectomy in one or two stages 
accomplished by the resection of the affected lobe has been accompanied 
with a mortality which seems prohibitive. In a recent article: on this 
subject I showed that in the published cases there has been an operative 
mortality of 52 per cent. The deaths in these cases have almost always 
been due to infection. In order to resect the lobe it is necessary first 
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to free it of adhesions by which it is usually attached to the chest ‘wall, 
the diaphragm, the pericardium, etc. Subsequent opening of the bronchial 
stump permits an outpouring of infectious material upon denuded sur- 
faces which have only a slight resistance to any infection. Suppurative 
pericarditis and mediastinitis are almost invariably present in the cases ~ 
which have been examined post-mortem. In order to minimize the dan- 
ger from infection and at the same time to remove the diseased portion 
of lung I have devised another method of attack which will be dis- 
cussed more fully below. But before describing this method mention 
should be made of another procedure, tried by Sauerbruch?, namely, 
ligation of the corresponding pulmonary artery to the lobe to produce 
shrinking of it. In a series of 14 cases in which Sauerbruch carried out 
this operation the results were not at all striking except when this pro- 
cedure was followed by the extirpation of the diseased tissue. | 

To obviate the infection which inevitably follows the ordinary type 
of lobectomy, it was decided to attempt the removal of the diseased 
portion of the lung by means of the actual cautery. Theoretically the 
use of the cautery would not only permit the removal of as much lung 
tissue as desired, but because it would not be necessary to mobilize the 
lung first, there would be no denuded raw surface exposed to infection. 
Theoretically, therefore, it would seem possible to accomplish the desired 
result of removing the diseased tissue without the chief danger which 
ordinarily had accompanied the usual lobectomy. In a series of 20 cases 
of chronic suppuration of the lung which have been under the care of 
Dr. J. J. Singer and myself I have carried out an extensive removal of lung 
tissue with cautery, usually in multiple stages. The details of the opera- 
tion have already been discussed in a former article,* and they will not 
be given extensively here. 

In this series the results briefly have been as follows: 


Free from symptoms and completely healed...... 4....20 per cent. 
Free from symptoms but with bronchial fistulae. .6....30 per cent. 
Marked:improventent. “YeVaw on. Tee 3....15 per cent. 
Improved, 'stillin progress, Wa uees aant eek 2....10 per cent. 
Not heardifromuit 400 ae ea Ae Lo. 2) Superecent: 
Deady ew. 154 Sey LOR Re a te, Base, 4....20 per cent. 


To recapitulate, of the 20 cases of chronic suppuration of the lung 
treated by removal of the diseased portion of the lung with the cautery, 
15 cases, or 75 per cent., are either entirely well or improved. Of those 
with remaining bronchial fistulae it is possible that some may yet obtain 
a spontaneous healing of their fistulae. The fatalities which occurred 
were all due to more or less accidental causes and had no similarity to 
the usual cause of death after the ordinary operation of lobectomy. For 
example, of the four deaths three were due to cerebral complications and 
one to an extensive pneumonia of the opposite lung which occurred six 
weeks after the last cauterization. It is doubtful, therefore, how much 
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the operation of extensive cauterization of the lung had to do with the 
cause of death in any of the cases. Of the cerebral complications, one was 
a fatal meningitis which first revealed itself three weeks after the last 
cauterization, and the other two were sudden deaths, one perhaps an air 
embolism of the brain. This incidence of three cases, or 15 per cent., of 
cerebral complications is about the same as that which occurs spontane- 
ously in this type of condition. For example, Tuffier* saw brain abscess 
occurring as a complication in six out of 45 cases of lung suppuration, 
an incidence of 13 per cent.’ 

The danger of post-operative hemorrhages after the eschar has separ- 
ated has been raised by some as a possible objection to the method. All 
that can be said at present concerning this possible danger is that in 20 
cases no hemorrhage from the lung has occurred which was not easily 
controlled by packing. Since the blood pressure in the pulmonary artery 
is only about 15 or 20 mm. of mercury, about one-seventh of that of 
the systemic circulation, it would not seem that hemorrhage at the site 
of the cauterization could give much trouble if ordinary surgical care 
were used to control it. It is possible, however, that in a later series an 
uncontrollable hemorrhage may occur. There probably must always 
be a relatively high mortality in work on this type of case if the object 
sought after is to effect a complete cure by removal of the diseased 
tissue. A mortality of 20 per cent. does not seem excessive as compared 
with striking benefits in 75 per cent., especially when it is considered that 
each of the patients was totally incapacitated by his illness and that symp- 
toms had been present in the various cases from six months to twenty 
years. 

It is not to be inferred from the above remarks that every case of 
chronic suppuration of the lung should be subjected to an extensive 
pneumectomy with the cautery. Many cases have excellents results 
after the use of comparatively conservative measures. For example, 
Singer and I have had some very favorable results even after so simple 
a procedure as an artificial pneumothorax. The decision as to the best 
therapeutic measure in a given case often requires judgment based on 
extensive experience in this type of work. 
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PARTIAL ARTIFICIAL PNEUMOTHORAX IN EARLY 
TUBERCULOSIS 


By vie berry Iq 1: 


Newark, N. J. 


THE literature of the present day is filled with the work and descrip- 
tion of artificial pneumothorax. The procedure at present has become 
so widespread that it is recognized not only as an aid to the treatment 
of tuberculosis but as a great factor. It may be helpful to record 
some observations that have not been previously described or noticed 
by others. At the present time, I do not intend to. describe the usual 
procedure in artificial pneumothorax, but to speak of my results obtained 
in observations for the past four years during which I have been giving 
artificial pneumothorax in over one hundred cases. 

It is my desire to advocate partial collapse in preference to total col- 
lapse, not only in advanced or hemorrahagic cases but also in more early 
affections. 

My experience and that of others have convinced me that periodic 
partial pneumothorax is an effective treatment for certain types of tuber- 
culosis. In fact for the past two and one half years I have been using 
this treatment in many more patients than formerly, oftentimes disregard- 
ing amount of the involvement. 

Like many others, I originally employed artificial pneumothorax solely 
as a method of arresting hemorrhages. 

Gradually I began to use it as a method of treatment in far advanced 
cases regardless of whether there was a unilateral or bilateral involve- 
ment. In bilateral I selected the more advanced side for collapse and 
the results in some were gratifying. 

If an artificial pneumothorax in the graver stages of the disease is 
often beneficial, it is of course doubly valuable in the earlier stages. 
Pleuritic adhesions will be less probable, rest will be given to the dis- 
eased lung at a time when power of resistance is still at high tide. 

Many writers advocate the usual treatment, of tuberculosis, that is, rest, 
fresh air, good food, etc., and consider that because the induction of 
artificial pneumothorax has so many contra-indications and so many se- 
quellae, it may aggravate the patient’s condition. There can be little 
doubt that the induction of artificial pneumothorax is just as safe as a 
lumbar puncture for diagnostic purposes. I would not for a moment 
hesitate to explore a patient’s chest if he presented symptoms of effusion. 
I punctured many chests before I attempted giving artificial pneumo- 
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thorax without noticing any pleural shock or collapse. Generally speaking, 
I am giving artificial pneumothorax much earlier than is now the usual 
custom. Let me cite from some of the advocates for the early treat- 
ment of tuberculosis such as Murphy, Beggs, Crocket, Manning and Hen- 
dricks. 

Murphy,’ who has made such great contributions to the subject of 
artificial pneumothorax, in 1914 before the Chicago Medical Society said: 


“Compression of the lung by artificial pneumothorax is now the dominant treat- 
ment all over the world because it places the diseased lung at rest. When shall 
we use this treatment? Why must we wait until there are cavities in the lung? 
Why must we wait until there are hemorrhages? Why must we wait until a whole 
lobe is involved? Use it now and early.” 


Beggs? states: 


“My own experience as assistant, principal or consultant in about one hundred 
cases of pulmonary tuberculosis treated by induced pneumothorax, almost all 
of them in advanced states, convinces me that a decidedly earlier treatment by 
this method is very much to be desired. It is a matter of universal recognition 
that the further the disease has progressed the greater the liability to find ex- 
tensive adhesions or even total obliteration of the pleural space, even though 
either may exist in early cases from previously occurring pleurisies.” 


Complications such as have been described by those who are doing 
artificial pneumothorax, which cause the treatment to be ineffective or 
to be stopped, are much less frequently met with in early stages of the 
disease. Firm pleuritic adhesions, the most common interference with 
the successful procedure of treatment, are not by any means so great. 

If you are of the opinion that a case ought to have an artificial pneu- 
mothorax, it should be administered, even though the x-ray shows ad- 
hesions, and often you will meet with success. 

We know now that the danger incident to the administration of air 
is trifling and practically negligible. Exactly the same measure of safety 
is involved in the effecting of a series of partial collapses. To give a 
patient a partial pneumothorax and continue the treatment ty week 
for a few months at least, is wise and beneficial. 

The early use of partial pneumothorax is particularly indicated for 
the early cases which in spite of the most careful treatment show little 
improvement, and for those who respond to complete rest, yet develop 
clinical symptoms and physical signs with the least exertion. 

My experience with partial collapse has led me to the conclusion that 
partial pneumothorax is efficient in securing fibrosis around the diseased 
area. Such fibrosis tends to be permanent under the partial collapse 
since there is no distension or tearing as in complete collapse. Barlow 
and Kramer® in their recent work came to the same conclusion. It is 
well to remember that a lung expands and contracts 12,000 times a day, 
a process of continued activity that must be arrested if the lung is to 
be given an opportunity to heal. 
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A partially collapsed lung shows a decreased tendency to adhesions 
and it is less in danger of the development of a spontaneous pneumo- 
thorax. In the administration of partial pneumothorax we collapse only 
the diseased tissue, allowing healthy tissue to function. There is also 
eliminated the danger of the displacement of mediastinum. A partial 
pneumothorax may be used alternately in both lungs. 

I have attempted to induce artificial pneumothorax in 102 cases of 
pulmonary tuberculosis. In 26 advanced cases it was impossible to pro- 
duce a pneumothorax on account of adhesions. In 12 I did likewise. 
All of these were moderately advanced and no improvement noticed after 
several injections; in another case the pleura was so cartilagenous that it 
was impossible to penetrate. In this case the x-ray showed a greatly 
thickened pleura; 29 of these showed slight unilateral involvement and 
5 of these showed adhesions which did not prove obstacles to treatment. 
Thirty-four were moderately advanced cases. The oldest patient was 
68, the youngest 10 years. In only one of my cases a complication 
has arisen, that is the development of fluid after the second injection. 
I then aspirated and the fluid was replaced by air, and treatment con- 
tinued. ; 

Numerous other observers have reported such complications as pleural 
shock, embolism, spontaneous pneumothorax, empyema, etc. It seems that 
I have been more fortunate in my pneumothorax cases. The probable 
explanation may be due to the fact that the treatment was begun early. 

The method of procedure is as follows: Preliminary to the injection 
a % of a grain of morphine sulphate and 1/150 grain of atrophine sulphate 
is given 15 minutes before the operation. The skin is then washed with 
alcohol and then anesthetized with novocain and adrenolin. I use the 
puncture method in preference to the skin incision. The first injection 
is given at the patient’s home with the patient in bed. An associate 
records the pulse, watches the monometer and looks out for unusual 
symptoms. When the monometer shows the proper reading 50 cc. of 
air is given. However, irrespective of the monometer reading if the 
patient complains of pressure or discomfort, the treatment is discon- 
tinued. The subsequent treatments are given once a week at the office, 
if the condition of the patient permits. The advantage of office treat- 
ments is that we may have fluoroscopic control. It seems that there is 
an advantage in performing the operation with the patient sitting in a 
chair, his legs astride, his back toward me, his face toward the back 
of the chair, and his chin resting upon his folded arms on the top of 
the chair. I have noticed that this position has a tendency to spread 
the intercostal spaces, and thus allow freer access. The refills are done 
on an average of once a week. 

The needle I use is one with the two-way stopcock described by Rosen- 
blatt.* The advantage of this needle is that anesthezia can be produced and 
the air introduced without removing the needle. The metallic safety 
clamp is a useful addition to the pneumothorax needle. One is able by 
placing the guard at the point of the needle to control the desired depth. 


M. J. FINE, M.D. 153 


Most of the workers in the field in their written statements do not 
definitely state how long the treatment should be kept up. In my prac- 
tice, I have discontinued treatment after six or seven months. In three 
cases it became necessary to reestablish a pneumothorax. None of the 
cases were in a sanatorium during the entire course of the treatment 
Of the 29 early cases of tuberculosis 12 are at work and the rest are 
improved. Only three of the moderately advanced cases are at work. 

One must come to the conclusion that the earlier the pneumothorax is 
begun in the less advanced cases by the method described, the better 
will be the results. 


CONCLUSION 


Partial artificial pneumothorax is a very valuable remedy in the treat- 
ment of pulmonary tuberculosis. 

The complication incident in the pneumothorax is lessened when treat- 
ment is begun early in the disease. 

The length of the treatment necessary to obtain improvement is lessened 
by beginning early. 
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SPONTANEOUS PNEUMOTHORAX DURING THE 
COURSE OF ARTIFICIAL PNEUMOTHO- 
RAX WITH A REPORT OF SEVEN 
INTERESTING CASES 


By I. D. Bronrin, M.D.* 


DENVER 


In THE light of our present day knowledge of the anatomical changes that ~ 
take place in the relationship between the visceral and parietal pleurae and 
the lung as a result of acute or chronic inflammations, and with a better 
appreciation of the rather complicated mechanism of pneumo-dynamics, 
it is surprising that the accident of spontaneous pneumothorax is not of 
more frequent occurrence. Some authors believe that its frequency is” 
greater than is generally supposed, and that a large number are not 
diagnosed. This is particularly true of the small or partial pneumothoraces 
which usually do not give rise to any striking symptoms or characteristic” 
physical signs, as was well pointed out by Barlow and Thompson! in their 
monograph on this subject. 

With induced pneumothorax gaining daily in popularity as a therapeutic 
measure, one would expect an increase in the incidence of spontaneous 
pneumothorax, in view of the greater liability of rupture of pleural ad- 
hesions from increased intrathoracic pressure. If we accept Duboff’s* 
belief that all purulent effusions in tuberculosis are due to lung rupture, 
then we must attribute the greater number of effusions arising in the course 
of collapse therapy as being due to spontaneous pneumothorax. The 
frequency of pleural effusions is known to every pneumothorax operator 
who observes his cases fluoroscopically. The symptoms prior to the 
appearance of fluid, such as varying degrees of pain, slight or moderate 
dyspnoea and a rise in temperature are at least suggestive of spontaneous 
pneumothorax. The amelioration of the symptoms coincident with the 
appearance of demonstrable fluid points to the possibility of the latter 
being a factor in sealing up the opening in the visceral pleura, preventing 
the further embarrassment from increased pressure. 

This accident has been said to be due to a comparatively rapid change 
in intrathoracic pressure. This is doubtful, as operators have long since 
established a routine not to give more than 300 cc. of air at the initial 
operation, even when a large space is obtained. Experience has taught 
us not to give more than 200 cc. of air or less at the initial collapse, and 


*From the Sanatorium of the Jewish Consumptives’ Relief Society, Sanatorium, 
Colorado.’ | 
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not to neutralize the negative pressure before the eighth or tenth refill; 
yet, in six of our cases the accident occurred in from 3 to 24 hours after 
the initial injection. Beggs’® theory that a flexible cushion of air inter- 
posed between the lung and chest wall is not nearly as good a support 
to a weak spot in the lung as the bony chest wall itself, is very plausible. 
This artificially produced anatomical alteration is unquestionably a potent 
factor in the causation of the accident, especially in the class of patients 
to whom pneumothorax is offered as a last salvation after the routine 
sanatorium treatment failed to give encouraging results. Indeed, the vast 
majority of our cases belong to that class. The bad lung is invariably 
extensively diseased, not infrequently giving physical and roentgen signs 
of cavitation, and rarely is the so-called “good” lung free from active 
disease. | 

While Beggs’ theory has a very strong appeal, yet it does not explain 
why spontaneous pneumothorax does not occur, at times at least, on the 
uncollapsed side, since it is now generally accepted and proven experimen- 
tally by Simon* and Stivelman’* that there is an increased intrapleural 
pressure on the untreated side in every case of induced pneumothorax, 
excepting of course in those with pleural spaces obliterated by adhesions 
or in those with a fixed mediastinum. A brief review of the literature 
disclosed only one case of double spontaneous pneumothorax recorded by 
Marshak,® but no reports of any case of spontaneous pneumothorax of the 
uncollapsed lung, although there is no doubt of the possibility of such an 
accident. . 

The rupture of emphysematous blebs located immediately underneath 
the visceral pleura as a cause for spontaneous pneumothorax has been 
mentioned by Hamman,’ although the necropsy reports do not mention 
such findings in the tuberculous. In several of our recent autopsies we 
have found that adjacent to areas of pulmonic consolidation there were 
areas of equal or larger size of emphysema that could not be recognized 
macroscopically. In one case we found large areas of marginal emphyse- 
matous blebs, each the size of a walnut, with a marked thinning of the 
corresponding pleura, so that the pathologist considered them at first 
cavities. A rupture of such vesicles, especially when the lung is separated 
from the bony chest wall, is readily conceivable. Case 1 in our series 
was twice the victim of this accident, first on the right and then on the 
left side, and each time after an initial injection of a small amount of air. 
It is our belief that in most of our cases whose course was not complicated 
by a pleural effusion, the rupture of such marginal bleb was probably the 
only etiological factor. 

Trauma to the lung by the pneumothorax needle as a possible factor 
was strongly considered, but we are certain that in at least four of our 
cases the visceral pleura was not punctured, as a large space was readily 
found at the first attempt in each of those cases. The needles used were 
of the Floyd-Robinson type, and the points were moderately dull. The 


* The author regrets an error in the original article in which the implication was 
that an increased amount of air on the untreated side had been noted. 
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skin was incised in each case by a finely pointed bistoury, so as to make 
it possible to introduce the needle slowly without any undue force, and 
thus “feel” the several anatomical structures before entering into the free 
space. Precautions were taken during the process of novocain infiltration, 
the needle being only three quarters of an inch long, gauge 27, and we are 
reasonably certain that the point did not go beyond the parietal pleura. 

Webb® and his associates reported in 1914 three cases of spontaneous 
pneumothorax following within 24 hours of the first application of the 
collapse, without any fatal results. Krause® reported in 1916 four cases. 
The duration of the collapse was 14 months, 2 months and 36 hours after 
a single injection of 350 c.c. of nitrogen. All of his cases came to autopsy. 
In three there was found a greatly thinned pleura overlying the cavity, 
and in the immediate neighborhood there were well formed adhesions that 
bound that particular area to the chest wall. In 1917 Marshak and 
Craighead? collected from the literature 25 cases, 4 of their own and 
2 from the private practice of Dr. Beggs, making a total of 31 cases. 
Heise and Krause™ described in 1920 a case of spontaneous hemo-pneu- 
mothorax, 24 hours after the initial collapse with 350 c.c. of nitrogen, 
with a final reading of minus 4-0. At autopsy was found a thinned 
pleura over a small cavity tugged by a stout band of adhesions. A tear 
was found at that point, and no adhesions were discovered anywhere else 
over the entire pleural surface. 

Cocke!? reports only one case in which spontaneous pneumothorax 
occurred a little over a month after the initial collapse and three days 
after the eighth injection of 600 c.c. of air with a final reading of minus 
5 plus 5. Extreme pressure symptoms did not become manifest until 
twelve days later, on account of complicating pyothorax, necessitating 
rib resection and drainage. Kahn’s!® report of 6 cases differs in no way 
as regards results from those experienced by other authors, and substan- 
tiates the accepted mortality statistics as being about 25 per cent., although 
in Drache’s cases as quoted by Lord** the mortality was 71 per cent. 

The diagnosis of spontaneous pneumothorax is readily made in untreated — 
cases by the acute symptoms of circulatory and respiratory distress and 
by the sudden change in the physical signs of the chest. In treated cases 
the symptoms only are of great importance, but they vary in character 
and in degree to such an extent, especially in pneumothoraces of the 
valvular or closed types, that resort must be had to the roentgen plate 
for corroborative evidence. From experience we have come to look upon 
every patient under collapse therapy, when complaining of a sudden onset © 
of moderate or severe pain in the affected side of the chest, increasing 
dyspnoea and rise of one or two degrees in temperature, as a probable 
case of spontaneous pneumothorax, deserving of careful roentgenological 
study and manometric observations. The appearance of a pleural 
effusion a few days after the acute onset, coincident with amelioration of 
the symptoms, is to us reasonable proof that such accident did occur, 
and that the opening was sealed off by the protective inflammatory exudate. 

The treatment depends upon the type of pneumothorax. The large 
closed pneumothorax with marked pressure symptoms requires aspiration 
of air in sufficient quantities to afford relief. Where the symptoms are not 
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SO severe, it is much safer not to interfere, as in interference there is, 
at least on theoretical grounds, the danger of a reopening of the pleural 
tear irom a sudden reexpansion of the lung. The open pneumothorax, 
or the case which obtains spectacular relief from the aspiration of several 
hundred c.c. of air with a rapid return of all the acute symptoms, requires 
the introduction into the pleural cavity of a rubber tube connected with 
longer tubing leading to a bottle of sterile water. To prevent subcutaneous 
emphysema, the sides of the puncture are sealed off with cotton and 
collodion. This method is, I believe, the most practical way of controlling 
the pressure symptoms, and it has proven its special value in cases with 
valvular pneumothorax. One of our cases, not reported in this series, 
had, aiter each paroxysm of cough, severe dyspnoea, necessitating the 
aspiration of 400 to 600 c.c. of air. Infection and subcutaneous emphysema 
was greatly feared as the result of repeated needling of the chest. After 
permanent drainage as described above was established, air bubbles could 
be seen escaping during each expiration for three hours or longer. In one 
case continuous aspiration was necessary for nine hours before air ceased 
escaping during ordinary respiration. When this was accomplished, the 
rubber tubing was clamped. The clamp was however removed during 
each act of coughing, when large amounts of air could be seen escaping 
through the glass tube. Caution must be exercised not to immerse the 
latter down the full length of the bottle, so as not to create a mechanical 
difficulty of overcoming the pressure of a long vertical column of water. 
It is best, especially when a slightly negative pressure has been established, 
to have the distal end of the glass tube not more than 5 centimeters below 
the water level. Comparatively little discomfort was experienced by the 
patients, and no pleural effusion developed in any of the three cases treated 
by this method. Drastic stimulation to combat the shock and circulatory 
embarrassment and morphine for the pain must not be overlooked.* 


SUMMARY AND CONCLUSIONS 


The essential points of interest in our seven cases are briefly these: 
Case No. 1 began to show pressure symptoms 6 hours after the initial 
treatment and extreme symptoms, necessitating active interference 24 
hours later. Despite repeated punctures of the pleura with needle and 
trocar, no effusion of consequence developed. The rapid re-expansion of 
the lung is another point worth recording. The temperature remained 
normal. Clinical improvement was noted later in the right lung and 
increased activity of the left lung. Spontaneous pneumothorax, apparently 
of the closed type, occurred on the left side 6 hours after the initial 
collapse with only 100 c.c. of air. Though no operative interference was 
necessary, some fluid developed with no coincident rise in temperature. 
Case No. 2 is a type of the large closed spontaneous pneumothorax which 
is frequently overlooked, and the symptoms are often attributed to a 


* A detailed report of the seven cases appeared in the AMERICAN REVIEW OF 
TupercuLosis of June, 1924. 
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reaction following the initial collapse. The extensive subcutaneous em- 
physema was probably a factor in partially relieving the pressure symptoms. 
Case No. 3, though not properly belonging to this group, is presented to 
illustrate the importance of considering cardiac insufficiency as a cause 
for dyspnoea and so-called asthma. It is now generally known that the 
circulatory embarrassment is due to a dislocation of the heart and large 
vessels, but where the roentgen plates show no marked mediastinal dis- 
placement and very little air escapes through the tube or needle, attention 
should be paid to the myocardium and proper medications instituted. 
In this case the right lung became reactivated, due perhaps to increased 
function while the left lung was collapsed. The fact that very little 
dyspnoea is now experienced with a moderate right sided collapse, proves 
that the dyspnoic attacks during the first week following the accident 
were not entirely due to increased intrathoracic pressure. The rapid im- 
provement under large doses of digitalis is a therapeutic proof that cardiac 
insufficiency was an important factor. From case No. 4 we learn that 
at times all efforts fail. Death was undoubtedly due to cardiac failure, 
as the post-mortem plates failed to show any pneumothorax of consequence. 
Case No. 5 is unique because of the accident occurring twice, the second 
time ten years after the first accident. The likelihood of spontaneous 
pneumothorax was not at all considered, as it was thought that the lung 
during ten years of compression had become a mere fibrous cord. The 
successful recovery from the empyema without surgical interference 
points to the advisability of exercising all known measures before resorting 
to open drainage and thereby subjecting the patient to a life of misery. 
The last two cases prove that where no pleural space is obtained during 
the first or subsequent attempts, the introduction of the needle into the 
lung is not without danger. The last case also illustrates the importance 
of roentgen examination, as physical signs upon admission gave no indica- 
tion of an existing pneumothorax. 

Attention has thus been called to the frequency of spontaneous pneu- 
mothorax. This accident occurred six times in a group of forty-three 
initial cases during a period of ten months. The etiology is obscure in 
cases with a large pleural space, especially when the accident occurs only 
a few hours alter the initial collapse. The rupture of marginal emphy- 
sematous blebs is a strong possibility. Whether these blebs can be 
recognized on the x-ray plate is a problem worthy of the attention of the 
roentgenologist. It seems that a slight change in the negativity of the 
intrathoracic pressure is as potent a factor as very high pressures in 
tearing adhesions. Sudden onset of pain shortly after a gas refill co- 
incident with a rise in fever, and the partial or total relief from the acute 
symptoms after the appearance of an effusion, should be considered at 
least suspicious evidence of a spontaneous pneufnothorax. Sharp pain 
alone without fever or a subsequent effusion does not exclude the possibility 
of a spontaneous pneumothorax. There is danger of producing a spon- 
taneous pneumothorax from the accidental or intentional introduction of 
a needle into the lung, even in the apparent absence of a free pleural 
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space. Valvular pneumothoraces require the introduction of a rubber 
catheter into the pleural cavity for continuous aspiration of air. There 
is practically no danger of pleural infection from such a procedure. 
Where free drainage of air fails to relieve the circulatory symptoms, 
digitalis in large doses is indicated. In.the event an empyema develops, 
repeated aspirations with or without replacement of air should be per- 
sistently tried before resorting to rib resection and open drainage. 


The author wishes to acknowledge his gratitude to Drs. Wm. N. Beggs and 
A. S. Taussig for their assistance in the management of these cases. 
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OBSERVATIONS CONCERNING THE CONTRALATERAL 
LUNG IN PULMONARY TUBERCULOSIS 
TREATED BY ARTIFICIAL 
PNEUMOTHORAX 


By Ray W. Matson, M.D., RatpH C. Matson, M.D. 
AND Marr BisarLton, M.D. 


PoRTLAND, ORE. 


THE indications and contraindications for collapse therapy seem to be 
fairly well defined, as far as the “worse diseased lung’ is concerned, at 
least in the minds of most of the men who are practicing pneumothorax 
therapy. However, there is a wide divergence of opinion as far as the 
opposite lung is concerned, particularly as to the amount and character 
of disease which will permit of a collapse with safety and a successful 
issue. 

Considering this great diversity of opinion regarding the indications ~ 
and contraindications for artificial pneumothorax, as far as the contra- — 
lateral lung is concerned, we have deemed it pertinent to present our ob- — 
servations which have been carried on during the period 1911 to 1923, 
during which time six hundred cases of pulmonary tuberculosis were 
subjected to artificial pneumothorax treatment. 

This study of 423 cases has to do only with the chronic types of 
tuberculosis, particularly with the fibrocaseous and fibrocaseous cav-— 
ernous groups, for the reason that they lend themselves to longer con- 
tinued observations and therefore more accurate conclusions than the 
acute forms of tuberculosis and they are those cases wherein the collapse 
was done only as a palliative procedure to control severe symptoms, haem- 
optysis, etc. 

The four hundred and twenty-three cases wherein collapse was at- 
tempted or carried out were classified in the following groups: 


TABLE [| 


Chronic fibrocaseous tuberculosis, progressive, with 


little or no demonstrable excavation................ 194 cases 
Chronic fibrocaseous cavernous tuberculosis, 

PFOSTESSIV! Hekit \iaiy nists od Ae Sn ee MR eR Lv age Vc eg 177 cases 
Chronic fibrocaseous cavernous tuberculosis with cavity 

manifestations in the foreground.................... 52 cases 


According to the N. T. A. Classification, 358 cases were far advanced 
and 65 cases were moderately advanced. 
160 


RAY W. MATSON, M.D., R. C. MATSON, M.D. AND M. BISAILLON, M.D. 161 


The end results of pneumothorax therapy are so intimately associated 
with and dependent upon the behavior of the contralateral lung that if 
accurate deductions based upon a comparison of end results are to be 
made, it is essential that a classification of the status of the opposite 
lung be adopted. By this means, one will be able to estimate with a 
fairer degree of accuracy, the prognostic significance of the various types 
of contralateral lung disease, before subjecting the patient to collapse 
therapy. While we realize that many types of pathology may coexist in 
the opposite lung, those cases which we subjected to pneumothorax usually 
presented a dominant type which we classified as follows: 


TABLE II 
Pe VAC CON VG e lee eM Gla k ee Oh le aioe ae 97 cases 
Peeorpernuronchial imitations sik oY Gy eNee ke Ok 103 cases 
Disseminated bronchogenic caseous extensions........ 40 cases 
Ct eal DrOcaseous | iiiltration oiled ed be oles baie. 134 cases 
PPeeeetLLOCASEOUS ADTUTTALIOT ht) ws cae Me 49 cases 


DESCRIPTION OF ‘CLASSIFICATION 


1. Essentially Negative 


It is frequently difficult, if not impossible to demonstrate hidden or 
obscure foci of infection in the contralateral lung, but in the cases which 
we have classified as “essentially negative,” the physical and roentgenologi- 
cal findings were well within the limits of normal disparity. 


2. Deep Peribronchial Infiltration 


The physical examination is as a rule negative, aside from questionable 
alterations in breath tones with an entire absence of moisture. The 
diagnosis of this lesion is based largely upon roentgenological findings 
and is characterized by a marked increase in the shadows of all or parts of 
the bronchial tree, especially of those shadows radiating from the hilum 
toward the superfices. 

These shadows usually present an irregular, beady or varicose arbor- 
ization with fuzzy or clear cut borders, depending upon the age and 
activity of the lesion. 

In view of the presence of an active tuberculosis in the other lung, 
roentgenological findings of this character justify the diagnosis of deep 
peribronchial infiltrations, undoubtedly tuberculous. 

The peribronchial type of tuberculous infiltration per se from a stand- 
point of pneumothorax therapy does not require great consideration as 
long as it remains confined to the peribronchial structures. 

These infiltrations are not always benign in character, for in lesions 
of this type there is a tendency to invasion of lung parenchyma, and 
when this occurs, it becomes a matter of serious import, especially when 
occurring during the course of pneumothorax therapy. 

Invasion of lung parenchyma is usually readily demonstrable by physi- 
cal diagnostic methods and its evolution may be watched by the study of 
serial plates. 
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3. Disseminated Bronchogenic Caseous Extensions 

These lesions, so constant in the study of gross pathology, usually 
occur as a result of the aspiration of bacilli laden sputum into the con- 
tralateral lung, and are characterized by the presence of localized caseous 
pneumonic, caseous bronchopneumonic and disseminated confluent tuber- 
culous infiltrations, frequently associated with a tuberculous bronchitis. 
These bronchogenic extensions usually infiltrate into the dependent por- 


tions of the lung or into the perihilar region. Roentgenologically, they — 


are revealed as disseminated patches of increased density, corresponding to 
the distribution of the lesions and varying in character according to 
the activity or inactivity of the process. If deep seated, they may escape 
physical diagnostic procedures, but, if superficial, they are readily recog- 
nized by the continual presence of moisture and alterations in breath 
tones. 


4 and 5. Active and Quiescent Fibrocaseous Infiltrations 

These lesions in contra-distinction to the bronchogenic infections above 
described, usually occupy the upper half of the lung. They are readily 
recognized by the usual physical diagnostic and roentgenological pro- 
cedures, although there is a frequent disproportion between physical and 
roentgenological findings, and to place sole reliance upon one or the 
other alone will frequently lead one astray. The activity or inactivity 
of the process is determined by a correlation of these findings. As a rule, 
the presence of moisture indicates activity, although its absence by no 
means indicates quiescence. 

Moisture, when present, must be carefully studied in order to determine 
its pathological significance. An effort should be made to elicit and 
to differentiate those rales characteristic of fresh invasion or destructive 
lesions, from those associated with an obsolete or retrogressive process. 
Rales which occur in the form of fine showers on deep inspiration or 
on expiratory cough almost invariably indicate fresh invasion. Destruc- 
tive lesions are usually associated with abundant rales which are more 
or less numerous, according to the rapidity of the process; they possess 
a resonating or metallic quality and vary in character according to the 
character of the excavation from which they arise. Retrogressive or 
stationary lesions are more often associated with rales of a non-resonating 
character, are less numerous and are best elicited on the first inspiration 
following expiratory cough. 

Retrogressive and healed lesions are accompanied by abioeis which 
causes dilatation of terminal bronchioles. Even excavated areas may heal 
out and become lined with a mucosa; thus, the tuberculous process 
per se really no longer exists. 

These changes may be associated with abundant rales which are more 
or less persistent but one should be familiar with their pathological sig- 
nificance and not be confused by their presence, as they are evidences 
of an obsolete or healed lesion. When these changes are encountered 


—— 
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over a small localized area, collapse of the opposite lung is not always 
contraindicated. 

Rales arising as a result of adhesive pleuritis and atelectasis can be 
readily confused with rales of great significance. Rales associated with 
an adhesive pleuritis occur as superficial crackles, best heard on forced 
respiratory movement and they do not appear in the form of showers 
on expiratory cough. Atelectacic crackles are usually heard along the 
margin of the lung. These crackles disappear after a few inspirations 
and are never persistently present in the same location day after day. 

The fibrocaseous lesions present fairly characteristic roentgenological 
markings. The roentgenograph will supply evidence tending to prove 
the age of the lesion and in a measure also the activity or inactivity of 
the process. Early infiltrative lesions may escape roentgenological recog- 
nition and are at times best recognized stethoscopically. 

The more active and progressive lesions are characterized by patch- 
like spots with indefinite irregular borders, whereas the quiescent and 
retrogressive processes are represented by more linear markings with 
more sharply circumscribed borders. 

As a rule, auscultation will elicit exaggeration in breath tones, both 
in the active and quiescent lesions. One must carefully differentiate 
however, that type of exaggerated breathing heard over fresh invasion 
from the compensatory type of breathing so frequently heard in the 
contralateral lung. 


SELECTION OF MATERIAL AND CONTROL OF TREATMENT 


The recognition, interpretation and classification of these various lesions 
in the opposite lung is of paramount importance in the selection of ma- 
terial and great caution should prevail in their treatment. 

Early in our work, we were loath to subject to pneumothorax therapy 
any case presenting more than minimal traces of disease in the contra- 
lateral lung, except as a last resort. 

As a result of the observations made during the treatment of some 
of these last resort cases, we realized that not infrequently excellent 
results occasionally leading to complete recovery could be obtained even 
in the presence of extensive disease in the opposite lung. The results, 
however, were dependent upon many factors, such as the character of 
collapse, type of opposite lung lesion, and vigilance exercised as to changes 
taking place therein. 

We have observed that a diseased contralateral lung varies greatly in 
its reaction to collapse of the other side; and we have learned that certain 
types of contralateral lung disease can be approached with relative safety, 
whereas other types are approached with great reluctance and apprehen- 
sion. 

As a general rule, the fibrocaseous lesions involving the apex or upper 
portion of the lung react much more favorably than the fibrocaseous 
lesions located around the root of the lung, or the bronchogenic caseous 
extensions scattered throughout the lower portions of the lung. 
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This difference in reaction may be due to the fact that upper lobe j 


lesions are more firmly immobolized by fibrosis and pleuritic thickening 


and are usually favored with better drainage, whereas lower lobe lesions © 
are unfavorably influenced by being subjected to greater amplitude of © 
respiratory motion which inhibits fixation and favors aspiration and ~ 


dissemination, which are further enhanced by poorer drainage. 


Furthermore, certain types of lesions, especially those in the perihilar ~ 


region, are kept in constant motion by cardiac activity which the fluoro- 


scope will readily reveal as a constant tugging and pulling synchronous ~ 


with each heart beat. 
All patients reported in this series received sanatoritum treatment, many 


of them having been under observation for long periods of time, and © 
had exhausted various climatic, dietetic, and hygienic procedures. The © 


delay in treatment in many cases was very unfortunate, because when we 
were obliged to resort to an artificial pneumothorax, we were unable to 
introduce gas on account of the presence of adhesions. Of recent years, we 
have felt that, if after a brief period of observation, one to three months, 
any doubt exists as to the favorable outcome by the usual sanatorium — 
regimen, collapse therapy should be immediately instituted, 1f no contra- 
indications exist. This is particularly imperative in cavity cases with © 
abundant expectoration wherein the constant danger exists of infection, 
not only to the opposite lung by aspiration but of the bowel, through 
deglutition, and of the larynx, through lodgement of sputum. 

Any procedure which has for its object the reduction of sputum 
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quantity, thus lessening the danger of these complications, is justifiable : 
and we have felt that our tardiness in utilizing pneumothorax treatment ~ 


was responsible for many failures, through the development of these 
various complications. 


[ 
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Notwithstanding the danger of delay, if the contralateral lung lesion” e 


is very active, it is better to allow the activity of the process to subside ~ 
somewhat before resorting to collapse, but this furthermore enhances — 
the danger of the formation of adhesions. If the disease in the conta 
lateral lung is not too active, this danger can be minimized by interposing — 


‘ 


i 


a thin layer of gas, thus separating athe worse diseased lung from the 
chest wall to the extent of an inch or two and then maintaining this 


character of collapse while observing the behavior of the opposite lung. 
Frequently, we have noted the beneficial effects of these small degrees 


of collapse, not only in the worse diseased lung, but also in the contra=~ 
lateral lung, particularly in the fibrocaseous lesions involving the upper — 
portion. By this manner of approach, in many cases we have been 


enabled to bring about a gradual satisfactory collapse of the worse diseased 


lung with an uninterrupted improvement of the opposite lung process, — 
even leading to complete recovery. In some cases, collapse has been car- 
ried out for a period of years without any appreciable influence upon the 


opposite lung process. In other cases, in spite of our watchfulness and 


care, progression of disease took place in the opposite lung. In still. 


other cases, the contralateral lung lesion remained stationary for years, 
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later on becoming rapidly progressive and demanding a pneumothorax. 

During the peroid of sanatorium treatment, all patients were taught 
a method of chart keeping, wherein the temperature and pulse were 
recorded in a graphic manner and the charts were continued during the 
whole course of their pneumothorax treatment. They were also made 
acquainted with the extent, character of their disease, results of all 
examinations and the principles of pneumothorax treatment, thus ena- 
bling them to render more intelligent cooperation. All or most cases were 
discharged to ambulant care at the earliest possible moment compatable 
with safety. 

Having established the indications for collapse therapy as far as the 
worse diseased lung is concerned, there still remains the important task 
of estimating the integrity of the opposite lung, for after instituting a 
pneumothorax one will frequently be confronted with the problem of 
having to decide whether or not unfavorable symptoms are emanating 
therefrom. 

A solution of this problem will be greatly facilitated by always main- 
taining accurate records of the status of the contralateral lung. These 
records should contain the exact topographical distribution of physical 
findings recorded before each inflation and as often as necessary during 
the interval. Rales, if present, should be studied and the following points 
carefully noted: Whether they appear only on expiratory cough or on 
first inspiration following or whether they are present on ordinary breath- 
ing. Their character, amount and exact anatomical distribution should 
be recorded so that the record can be compared with all previous exam- 
inations. 

The roentgenological control must be carried out with great frequency. 

It is our custom to make a fluoroscopic examination, from which an 
orthodiagram is prepared, before each inflation, and during the early 
phases of the collapse it is imperative to resort to the fluoroscope more 
frequently in order better to determine the proper interval for inflation. 

Each individual is a law unto himself as far as reaction of the lung 
to inflation and absorbability of gas is concerned, and difficulties will be 
encountered sooner or later if a fixed plan is adopted as to the time inter- 
val and as to the amount of gas introduced. By the frequent recourse 
to the fluoroscope, one will be better able to adapt oneself to these vary- 
ing factors which each individual may present. 

Unless the use of the fluoroscope is resorted to freely, the integrity 
of the contralateral lung may be threatened after the first few inflations 
through undue stress placed upon it by great displacement of mediastinal 
contents which might otherwise easily escape detection. One should 
not depend solely upon manometric pressure readings and physical findings 
to determine the character of collapse. 

In the roentgenological control of the contralateral lung, the fluoro- 
scope alone is inadequate and one must depend upon frequent use of 
films for the reason that early fresh invasions escape fluoroscopic detection, 
even if roentgenologically present. 
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Too much reliance should not be placed upon the examination of a ~ 


single film, in any case, presenting actual or threatened invasion of the 
opposite lung, but the last film should be minutely compared with the 
previous films for only in this manner is it possible to evaluate the exact 
changes taking place. In the interpretation of the markings in the contra- 
lateral lung, one must differentiate between actual pathology and changes 
due to circulatory stasis, which are especially marked in cases presenting 
a bulging mediastinum. 


In doubtful cases, the differentiation is facilitated by permitting a 


slight re-expansion of the collapsed lung, thus allowing the medastinum 
to assume a more normal position, whereupon the shadows due to cir- 
culatory disturbance rapidly disappear. 

Pathology in the contralateral lung is best revealed on films taken at 
the height of deep inspiration but changes in the position of the medias- 
tinum are best seen in films taken at the end of expiration. By compari- 
son of the films taken in these two positions, it is interesting to note 
the great excursion which can take place in a labile mediastinum. 

X-ray films have the distinct advantage of supplying a permanent 
record. 


During the early phases of collapse therapy, films should be made after © 
every third or fifth inflation if one resorts to small amounts of gas, at — 
short intervals, and later on after the first two or three months, films © 


should be made at monthly intervals. Ambulant cases are filmed at least 
once in every three months, throughout the whole course of their treat- 
ment. 


In the selection of material, and in the control of treatment, one always © 


has to contend with the transmission of auscultatory findings from the ~ 
worse diseased lung to the opposite side. From a physical diagnostic © 
standpoint alone, it will be exceedingly difficult to differentiate these 
transmitted auscultatory phenomena from those due to actual disease 


but an endeavor should be made to determine their source by localizing 
their point of maximum intensity and, in the case of transmitted phenom- 
ena, one will be led to the opposite lung. A decision will be further 
facilitated by a study of x-ray films which will reveal an entire absence 
of pathology in the contralateral lung which could account for the char- 
acter of the auscultatory findings. The flexibility of the mediastinum will 
also have an important bearing on adventitious sounds elicited in the 


contralateral lung, for occasionally rales, when present in the opposite 


lung, before inflation, will change in character or disappear immediately 
afterwards, in the presence of a flexible mediastinum. 


ANALYSIS OF CLINICAL PHENOMENA 


In the presence of actual or threatened invasion of the opposite lung, 


one is continually confronted with the task of having to exclude the contra- 
lateral lung as a source of any unfavorable clinical signs or symptoms, 
the most serious of which are the following: fever, increased expectora- 
tion and haemoptysis. 
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Febrile reaction following inflation: The regular occurrence of ephem- 
eral exacerbation of temperature within twenty-four hours after inflation 
in the presence of a satisfactory collapse should lead one to suspect the 
opposite lung, particularly in the absence of an exudate or adhesions. 

Recurrence of fever following an afebrile period: This occurs most 
commonly under the following conditions: appearance of exudate in 
pneumothorax cavity, insufficient collapse, i.e., re-expansion of lung, pro- 
gression or extension of disease in contralateral lung, extra pulmonary 
tuberculous complications, especially enteritis, and acute non-tuberculous 
respiratory infections. 

Fluoroscopy alone will suffice to reveal an exudate, and aspiration will 
usually cause subsidence of fever. 

Difficulty will at times arise in differentiating fever due to progression 
‘or extension of disease in the contralateral lung, from fever due to insuff- 
cient collapse, i.e., re-expansion of lung. 

A solution of this question is exceedingly important, for to be misled 
at this juncture might convert a possible successful end result into a 
failure. If the fever is due to re-expansion a delay in inflation will per- 
mit of further progression of disease in the collapsed lung and also in- 
volves the danger of an early obliterative pneumothorax. If the fever 
is due to progression or extension of disease in the contralateral lung, 
further compression would only aggravate this disease already present. 
In arriving at a decision, the contralateral lung must be submitted to 
a searching examination, the results of which must be minutely compared 
with the records of previous examinations (films and physical). If, 
after this comparison, there is no evidence of fresh invasion or progres- 
sion of disease in the opposite lung, then further collapse is justifiable. 

Fever due to extra pulmonary tuberculous complications is usually as- 
sociated with localizing symptoms which develop coincident with or shortly 
after the febrile reaction and is uninfluenced by inflation. Fever of this 
character may be due to an obscure tuberculous enteritis, from which the 
patient complains of no subjective symptoms or only of mild gastro- 
intestinal disorder. ‘The cause of the fever may escape detection unless 
especially sought for, particularly in the presence of contralateral lung 
disease which is always under suspicion. As a rule, contralateral lung 
disease will be excluded as an etiological factor in the production of the 
fever, as here again the inflations will have no relationship to the remis- 
sions and exacerbations of the irregular type of fever which is present 
in tuberculous enteritis. An ischio-rectal abscess, acute or chronic, can 
at times account for this type of fever. 

Fever due to acute infections: This type of fever may be confusing 
during the period of its onset, and until the localizing symptoms appear 
one will be led to suspect the contralateral lung, especially if it is already 
diseased. The most common of these are the acute infections of the 
upper respiratory tract, tonsils, sinuses and teeth. 

Fever which is continuous in spite of apparently satisfactory collapse: 
Minor degrees of continuous fever, 99 to 99 3/5, are occasionally encoun- 
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tered in patients who are otherwise apparently clinically well. This type 
of fever is at times very annoying to the patient as well as to the physi- 
cian and for a time the cause escapes detection. It must be borne in mind 
that this type of fever is not always due to the tuberculous process per se 
but it may be due to non-tuberculous complications such as chronic focal 
infections, thyrotoxicosis, etc., which not uncommonly coexist in the tuber- 
culous individual. 

There is, however, this distinction that when the fever is due to 
tuberculosis, it is more responsive to rest and more aggravated by 
exercise, whereas the fever due to a non-tuberculous process is not influ- 
enced to such an extent. When fever of this type is due to contralateral 
lung disease, it is usually associated with supportive evidence of a clinical, 
Hhiereel diagnostic or roentgenological nature, which evidence will be 
revealed after sufficient observation. 

Another type of continuous fever encountered is that wherein treatment 
has been associated with a reduction of fever amounting to two or more 


degrees but there still remains an average daily maximum of 100 3/5 in a 


spite of a satisfactory collapse. When temperature of this character is 


due solely to contralateral lung disease, auscultation alone will usu : 


supply ample evidence of its origin. 


INFLUENCE OF CONTRALATERAL LUNG DISEASE 
UPON SPU DUNE 


Of equal importance in eliminating the contralateral lung as a factor f 


in the causation of fever is its elimination as a source of bacilli-laden 
sputum, in the presence of a collapse of the worse diseased lung. 
The persistence of bacilli-laden sputum with an essentially negative 


contralateral lung in the presence of an apparently satisfactory collapse, ~ 


indicates that disease-bearing tissue is not sufficiently collapsed, either 


because of the presence of adhesions, particularly apical, which are not © 


always revealed by x-ray films, or because of the presence of fibrosis 
preventing collapse of rigid wall excavations. However, the persistence of © 


bacilli-laden sputum in quantities of 20 or 25 cc. daily in the presence of 
a diseased contralateral lung and with an apparently satisfactory collapse 
of the worse diseased side should lead one strongly to suspect the contra- 
lateral lung as a source, particularly when auscultation reveals moisture 
therein. 

Under these circumstances, one will be obliged to decide whether to 


allow moderate re-expansion, thus relieving the contralateral lung, or — 
to collapse further the worse diseased lung. When confronted with ~ 
this problem, it is essential that the twenty-four hour sputum quantity — 


should be measured carefully each day, and its relationship to inflation 
and physical findings in each lung closely observed. 

The influence of inflations upon the temperature curve should be observed 
as well, for in the presence of contralateral lung disease, inflations are 


sometimes followed by an exacerbation of temperature, which, when — 
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associated with an increase in sputum amount points more strongly to the 
contralateral lung as a source. 

If the contralateral lung is responsible for the increased expectoration, 
the physical examination will usually reveal an increase in the amount of 
rales as well as an increase in their distribution as compared with previous 
examinations. | 

Stereoscopic films should be made and these should be carefully com- 
pared with all previous films and if the contralateral lung is to blame for 
the sputum increase, corroborative evidence will usually be manifest as a 
progression of disease. 

The influence of the patient’s bed posture upon coughing paroxysms 
and lung drainage should be carefully observed, as much valuable evidence 
may be supplied tending to show the side from which the sputum emanates ; 
some positions will be associated with freedom from cough and expectora- 
tion due to retention of secretion in dependent portions of the lung, 
whereas other positions will provoke coughing paroxysms with abundant 
expectoration due to free drainage. 

A final decision can best be reached only after a correlation of all findings. 


HAERMOPTY SIS 


Severe haemoptysis occurs at times in the course of pneumothorax 
treatment, and always directs attention to the contralateral lung, particu- 
larly if it is diseased. In a series of 480 collapsed cases (all types of 
tuberculosis) severe haemoptysis was present preceding or shortly before 
pneumothorax treatment was begun in eighty-two cases, but after pneu- 
mothorax treatment was instituted, haemoptysis occurred in only ten cases. 

It is notoriously difficult to determine from which side bleeding is having 
its source, particularly when one is dealing with a diseased contralateral 
lung, but the accurate determination of this point is imperative, for if 
the bleeding is proceeding from the collapsed lung, further collapse is 
demanded, whereas if from the opposite lung, further collapse is strongly 
contraindicated. The determination of the bleeding side is complicated 
because one hesitates to submit the patient to a searching physical ex- 
amination in the presence of active bleeding. Much valuable information 
will be obtained from the patient’s own statement regarding certain sub- 
jective phenomena which he has experienced immediately before or very 
early during the haemoptysis. These sensations are commonly described 
as a sense of tightness, constriction, pain, “rattling,” or “fluttering,” the 
exact location of which the patient will indicate with absolute confidence 
and assurance. These statements may be misleading but they nevertheless 
are deserving of consideration. 

As a result of bleeding, aspiration of blood occurs into dependent 
portions of the lung and it is always more extensive upon the bleeding 
side. The presence of this blood will furnish auscultatory evidence in 
the form of rales which are quite characteristic and may be readily heard 
in portions of the lung into which aspiration has taken place. These rales 
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have been variously described as “medium or small bubbling,” or “crackles.” 
At first they are non-resonating and only become resonating later on with 
the development of consolidation. 7 


COMPARATIVE SIGNIFICANCE OF THE VARIOUS TYPES 
OF CONTRALATERAL LUNG LESIONS 
BASED UPON END RESULTS 


A valuable aid in the selection of material and in determining the indi- 
cations for collapse will be furnished by a comparison of end results in 
the various types of contralateral lung lesions whereby one will be able 
to judge the prognostic significance of disease in the contralateral lung, 
with collapse of the worse diseased side. 

A study of the table of end results (Table III) with a view to determin- 
ing the significance of the contralateral lung lesions will reveal that of 
the 423 cases subjected to artificial pneumothorax treatment, 326 cases 
had demonstrable disease in the opposite lung and in 223 of these it 
amounted to well defined fibrocaseous infiltrations or disseminated bron- 
chogenic extensions. It will be seen that only twenty-three per cent. of 
the cases included in this series presented an essentially negative contra- 
lateral lung. 

The “no free pleural space’ cases have been included in this series 
for the reason that they serve as invaluable controls; for, aside, from the 
fact that they received no pneumothorax treatment, their treatment was 
identically the same in every other respect. 

The inclusion of the “no free pleural space” cases is also important — 
because a study of Table III will reveal that satisfactory end results are 
as much dependent upon the presence of free pleural space and the 
character of collapse attained as they are upon the presence or absence 
of disease in the opposite lung. 

Of the 423 cases, 97 cases had an “essentially negative” opposite lung. 
Of this number, 56 received a satisfactory collapse, of which 52 per cent. 
are clinically well, 20 per cent. are arrested and 14 per cent are dead. 

Of the 423 cases, 103 had a deep peribronchial infiltration in the opposite 
lung. Of this number, 49 cases received a satisfactory collapse, of which 
45 per cent. are clinically well, 24 per cent. are arrested and 20 per cent. 
are dead. 

It will be noted in comparing the deep peribronchial infiltration with 
the essentially negative contralateral lung, that in the presence of a satis- 
factory collapse, there are 7 per cent. less clinically well, and 6 per cent. 
more dead, in the former, than there are in the latter group. 

Of the 423 cases, 40 cases had disseminated bronchogenic extensions 
in the opposite lung. Of this number, 15 received a satisfactory collapse, 
of which 26 per cent. are clinically well, 26 per cent. are arrested and 33 
per cent. are dead. | 

Thus, from a prognostic standpoint, this type of contralateral lung lesion 
is of serious import, for when compared with the essentially negative con- 
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TABLE III 


End Results in 423 Cases of Fibrocaseous and Fibrocaseous 
Cavernous Tuberculosis, 


Clinically Arrested Dead 
Stat f Well 
Contralateral | So, |  Feargctes, | No. of |___ 
No. |Per cent] No. |Per cent] No. |Per cent 

Essentially Satisfactory DOF 29 | oe pope nay 8) 14 
Negative 97 {Partial 25 | 10] 40 1 4 6 | 24 

No Free Space 16 4} 25 1 6 9 | | 56 
Deep Satisfactory 49 | 24} 45 12 24 10 20 
Peribronchial Partial 33 3 9 foal 20 | 60 
Infiltration 103. |No Free Space 21 1 4 a1 138 9} 438 
Disseminated Satisfactory 15 4] 26 4} 26 5 | 33 
Bronchogenic Partial 21 i 4 Divi ines 14} 66 
Caseous Exten-| 40 |No Free Space 4 0 0 0 0 Bowne 

sion 
Active Satisfactory Ave ASE LEO DD oie Na ie 2m 
Fibrocaseous Partial 59 4 Git?) fey 200) POF iw AG 
Infiltration 134 |No Free Space 25 0 0 3 12 19 76 
Quiescent Satisfactory 21 10.1050 5.| 24 4 | 20 
Fibrocaseous Partial 16 4} 25 Gale say 6 37 
Infiltration 49 |No Free Space 12 At witb 24) 46 4] 38 
423 423 |120 78 155 


tralateral lung group, it will be seen that there are 26 per cent. less clinically 
well, and 19 per cent. more dead, in the former, than in the latter group. 

Of the 423 cases, 134 had an active fibrocaseous infiltration in the 
opposite lung. Of this number, 50 received a satisfactory collapse, of 
which 48 per cent. are clinically well, 22 per cent. are arrested and 22 
per cent. are dead. 

In comparing this type of contralateral lung with the essentially negative 
opposite lung, it will be observed that there are only 4 per cent. fewer 
cases clinically well, but there are 8 per cent. more dead. 

Of the 423 cases, 49 had a quiescent fibrocaseous infiltration in the 
opposite lung. Of this number, 21 received a satisfactory compression 
of which 50 per cent. are clinically well, 24 per cent. are arrested and 
20 per cent. are dead. 

In comparing the active with the quiescent fibrocaseous infiltrations, 
it will be seen that there are 2 per cent. more clinically well, 2 per cent. 
more arrested and 2 per cent. less dead, in the quiescent, than in the active 
fibrocaseous groups. 

This difference in end results is not as great as one would expect in a 
comparison of an active with a quiescent fibrocaseous opposite lung, but 
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it is probable that activity undoubtedly existed in some cases which we 
were obliged to classify as quiescent, because of our inability to demon- 
strate activity, even though it was suspected. However, these figures are 
entirely consistent when one compares the end results (Table IV) in both 
the active and quiescent fibrocaseous opposite lung lesions, with the essen- 
tially negative contralateral lung. 


TABLE IV. 


Comparison of End Results in Active and Quiescent Fibrocaseous Contralateral 
Lung with Essentially Negative Contralateral Lung in Presence of a 
Satisfactory Collapse 


Status of Contralateral Lung | Clinically Well Arrested Dead 
Essentially Negative...........006. 52 per cent. 20 per cent. 14 per cent. 
Quiescent Fibrocaseous Infiltration] 50 per cent. 24 per cent. 20 per cent. 
Active Fibrocaseous Infiltration....| 48 per cent. 22 per cent. | 22 per cent. 


As previously stated, the disseminated bronchogenic caseous extensions 
occupying the perihilar and lower portions of the lung offer a much more 
unfavorable outlook than the fibrocaseous lesions usually occupying the 
upper portions of the lung. 

A study of end results in the following table (Table V) will reveal 
that the disseminated bronchogenic caseous extensions are the most serious 
type of contralateral lung lesions with which we have had to deal. 


TABLE V 


Comparison of End Results: Essentially Negative with Certain Types of Contra- 
lateral Lung Disease in the Presence of a Satisfactory Collapse 


Status of Contralateral Lung Clinically Well Dead 
Essentially Negative...... SL paraehts Mees 52 per cent. 14 per cent. 
Active Fibrocaseous Infiltration........ 48 per cent. 22 per cent. 
Quiescent Fibrocaseous Infiltration..... 50 per cent. 20 per cent. 
Disseminated Bronchogenic Caseous Ex- 

TENSIONSHT LOOT Ameen Sade ah. Cae eee 26 per cent. 33 per cent. 


‘From a study of the above statistics as regards the percentage clinically 
well and dead in the presence of a satisfactory collapse, it might be held 
by some that results equally satisfactory are attained by the usual sana- 
torium regimen, without pneumothorax. 

However, the value of pneumothorax therapy in this series will be 
clearly shown by a comparison of the end results in cases satisfactorily 
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collapsed (Table V) with those having no free pleural space, which 
served as controls (Table VI). 


Taste VI 


End Results in Non-Collapsed Cases 
(No Free Pleural Space) 


Status of Contralateral Lung Clinically Well Dead 
Braeenitiaily NGgative. ... selnctm,- Wen telecine 25 per cent. 56 per cent. 
Active Fibrocaseous Infiltrations....... 0 per cent. 76 per cent. 
Quiescent Fibrocaseous Infiltrations.... 16 per cent, 33 per cent. 
Disseminated Bronchogenic Caseous Ex- 

SUAROT PETES ol ae lil ih lear aaa ae O per cent. 75 per cent. 


From a study of Tables III and VI, it will be observed that in this series 
a patient’s opportunity for recovery was much better with any type of 
contralateral lung disease in the presence of a satisfactory collapse than 
when the patient had an essentially negative lung, wherein collapse was 
not possible on account of our inability to find free pleural space. 


OBSERVATIONS ON PROGRESSION AND EXTENSION 
OF DISEASE IN CONTRALATERAL LUNG 


The term “progression of disease’ refers to those cases wherein there 
was exacerbation of disease in a contralateral lung already diseased, 
whereas the term “extension of disease” refers to those cases wherein 
invasion of an essentially negative contralateral lung took place. 

In compiling our statistics, we have included in our figures only those 
instances of progression or extension of disease in the contralateral lung 
wherein these complications occurred during the actual period of pneu- 
mothorax treatment. 

Undoubtedly progression and extension of disease took place in the 
terminal phases of many cases after pneumothorax treatment was aban- 
doned, particularly in the progressively fatal cases, but they were not 
included for the reason that the development of these complications was 
not associated with or related to the period of collapse therapy. 

No doubt minor degrees of progression and extension of disease took 
place in some cases but it was of a character which escaped physical 
diagnosis or roentgenological methods of recognition. 

It is also true that many cases experienced alternating periods of 
exacerbation and quiescence of activity of contralateral lung disease while 
under collapse but the periods of exacerbation were temporary and were 
not of a character demanding discontinuation of collapse therapy. 

Whether these exacerbations occurred in spite of, or were dependent 
upon collapse, it is impossible to say because changes of this nature are 
not infrequent throughout the course of any tuberculous process. 
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When progression of disease in the opposite lung is of a mild nature, 
a prolongation of intervals and the introduction of small amounts of gas 
is necessary, thus permitting of some re-expansion of the collapsed lung 
which will frequently bring about a subsidence of the activity in the 
contralateral lung and a coincident improvement. 

Severe and rapid progression of disease in the contralateral lung 
demands temporary cessation of pneumothorax treatment. Under cir- 
cumstances of this nature, one will be confronted with a complicated 
problem of having to decide upon future procedure. A decision will be 
reached after a brief period of observation and one will be guided in this 
decision by the behavior of both lungs during this period. 

When re-expansion of the collapsed lung is not followed by reactivation 
of disease therein, one will be justified in considering the feasibility of 
bilateral collapse. Should this procedure be adopted, the primarily col- 
lapsed lung should be permitted to re-expand as much as possible without 
evidence of reactivation of disease therein, and at the same time, it must 


TABLE VII 


Progression of Disease in the Contralateral Lung in Collapsed Cases 


No. of 
Status of Contralateral Lung ae oui aes Showing| Character of 
ra Progression Collapse 

Deep Peribroncial Infiltrations... 82 2 2 Partial 
Disseminated Bronchogenic Case- i Sits 

ous, Extensions. 7 sud niua. ceeiees | 36 3 > Partial. we 
Active Fibrocaseous Infiltrations. 109 17 7 Shite 
Quiescent Fibroaaseous Infiltra- 10 Partia 


ELOTUS PN tere tanks i ara lean eke: 37 2 2. Partial 


still be under control so that recollapse can be instituted as indications 
require. If no reactivation occurs, one can then proceed cautiously with 
the contralateral lung collapse. The inflations should then be made 
alternately, the intervals and amount of gas being determined by the 
indications and contraindications in each lung. We have carried out 
bilateral collapse in fourteen instances, two of which are clinically well 
and twelve are dead. The prognosis in cases so severe as to demand a 
bilateral pneumothorax is very grave but the procedure will often add 
much comfort and prolongation of life to the patient. 

Out of the 423 cases included in this study, 345 cases were collapsed. 
Of the 345 collapsed cases, 264 had demonstrable disease in the opposite 
lung, 82 cases having well defined deep peribronchial infiltration, but in 
182 cases, the disease amounted to fibrocaseous infiltrations or disseminated 
bronchogenic caseous extensions. In these 264 cases, progression of. 
disease in the contralateral lung took place in twenty-four cases as follows: 
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INFLUENCE OF PARTIAL COLLAPSE ON 
CONTRALATERAL LUNG 


Conclusions drawn from a statistical analysis of the behavior of the 
contralateral lung in the presence of a partial collapse of the worse diseased 
side are unreliable for the reason that the more the partial collapse partakes 
of the character of a satisfactory collapse, the more the end results will 
approach those of a satisfactory one and, contrariwise, the more limited 
or localized the partial collapse, the more the end results will approach 
those of the “no free space” cases. Furthermore, the end results in 
pneumothorax therapy in cases under partial collapse for the most part 
are so little influenced by the behavior of the contralateral lung and so 
dependent upon the type of disease in the worse diseased lung and the 
character of collapse, that any deductions based upon the various types 
of contralateral lung disease would certainly lead to erroneous conclusions. 

There can be no’ constant uniformity in end results in cases under 
partial collapse for the reason that there is no uniformity in the character 
of partial collapse. It would be misleading to compare the end results 
of a case with an active fibrocaseous contralateral lung with a partial 
collapse which approached a satisfactory collapse, with a case with an 
essentially negative contralateral lung wherein the pneumothorax was 
very limited or transitory in character. 

Even with these facts in mind, a perusal of Table III will reveal certain 
illogical discrepancies in the partial pneumothorax group which might 
lead to erroneous conclusions unless one was familiar with the circum- 
stances surrounding these cases. 

For example, in the “deep peribronchial infiltration” group under partial 
collapse, there were 33 cases, 60 per cent. of whom are dead, whereas in 
21 ‘no free pleural space” cases with the same type of contralateral lung, 
only 43 per cent. are dead, which would give support to the opinion that 
in the deep peribronchial cases, the partial pneumothorax was not only of 
no value but actually detrimental. An examination of the individual 
case records of this group shows that the partial collapse was of value, 
for sixteen were temporarily improved and only four were progressively 
fatal, whereas all the “no free pleural space” control cases were pro- 
gressively fatal. 

Furthermore, even though these sixteen improved cases were ultimately 
fatal, they should not be altogether chargeable to partial pneumothorax 
failures, since three cases died of intercurrent disease not related to 
tuberculosis. Three more cases in this group who voluntarily discontinued 
treatment, believing themselves cured, later suffered a relapse of their 
disease which proved fatal. Three additional cases who were steadily 
improving under sanatorium regimen, left the sanatorium against advice 
and lived under very unfavorable social and economic conditions which 
undoubtedly provoked a reactivation of disease. 

As further evidence of the favorable influence of a partial pneumothorax 
in this group of cases, 32 out of 33 cases under partial compression had 
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a tubercle bacillus positive smear before pneumothorax treatment and only 
14 had a positive smear on discontinuation of pneumothorax treatment, 
whereas of the 20 “no free pleural space” cases, 19 had a positive smear 
before sanatorium treatment and 14 had a positive smear on discontinu- 
ation of treatment. 

Out of 81 cases with an essentially negative contralateral lung, exten- 
sion of disease into the contralateral lung was noted in four instances, 
three of which were satisfactory collapses and the extension was of such 
a character that it required discontinuation of pneumothorax treatment. 

Pleurisy with effusion in the contralateral lung occurred in five cases, 
four of which had an active fibrocaseous infiltration in the contralateral 
lung and one had a disseminated bronchogenic caseous extension into 
the contralateral lung. 


CONCLUSIONS 


1. A classification of the status of the contralateral lung is necessary 
if accurate deductions based upon end results are to be made. 

2. The end results of pneumothorax therapy are less dependent upon 
the status of the contralateral lung than they are upon the character of 
collapse and type of disease in the worse diseased lung. 

3. The various types of contralateral lung lesions vary greatly in their 
prognostic significance. 

4. Fibrocaseous infiltrations involving the upper portion of the lung 
offer a more favorable prognosis than the bronchogenic extensions into 
the lower portions of the lung. : 

5. The mere presence of disease in the contralateral lung does not 
contraindicate collapse of the worse diseased side. 

_ 6. Rales in contralateral lung disease must be carefully studied in order 
to determine their pathological significance. 

7. The absence of rales in a diseased contralateral lung by no means 
indicates absence of activity. 

8. Cavity cases with abundant expectoration should be subjected to 
early pneumothorax treatment in order to prevent aspiration infection 
of opposite lung. 

9. Very active contralateral lung disease should be allowed to subside 
before instituting pneumothorax on worse diseased side. 

10. In the presence of contralateral lung disease great caution should 
prevail in collapse of the worse diseased lung. 

11. In some cases, the worse diseased lung should be held merely 
separated from the chest wall pending observation of the behavior of 
the contralateral lung. 

12. Flexibility or rigidity of the mediastinum plays an important role 
in behavior of contralateral lung during collapse. 

13. Excellent results are occasionally attained by cautious collapse even 
in the presence of extensive contralateral lung disease. 

14. Satisfactory end results are frequently proportionate to the degree 
of watchfulness accorded the contralateral lung. 
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15. The status of the contralateral lung should be observed by frequent 
physical and roentgenological examination and accurate records should 
always be maintained. 

16. Auscultatory phenomena transmitted from the worse diseased to the 
contralateral lung should be differentiated from those findings due to active 
disease in the contralateral lung. 

17. The contralateral lung, when diseased, should always be suspected 
when unfavorable clinical symptoms arise. 

18. In this series, in the presence of a satisfactory collapse of the worse 
diseased lung, end results were much better with any type of contralateral 
lung lesion than those of the “no free pleural Space’ cases, with an essen- 
tially negative contralateral lung. 

19. Out of 345 collapsed cases, progression of disease in contralateral 
lung demanding discontinuance of pneumothorax treatment took place in 
twenty-four cases. 


PHE ELECTRO-CAUTERY IN THE TREATMENT OF 
LARYNGEAL AND PHARYNGEAL TUBERCULOSIS 


By JosEpH B. GREENE, M.D. 


ASHEVILLE 


Tue frequency and likewise the seriousness of laryngeal tuberculosis 
occurring as a complication of pulmonary tuberculosis is my reason for 
making a plea at this time for a more general use of the electro-cautery 
for the relief of this distressing condition. Various topical applications, 
sprays and powders have been recommended for the relief of this com- 
plication, and the large number in itself suggests that not one Ph these has 
proven entirely satisfactory. 

Sir St. Clair Thomson, in a recent paper before the American Laryngo- 
logical Association, said, “I have given up lactic acid, and practically all 
chemical caustics are found to be ineffective compared to the galvano- 
cautery. It is the one treatment not only for ease but for cure.” 

It may be of interest also to quote from a recent paper of Levy of 
Denver, who says, “The galvano-cautery is applicable to a very large 
percentage of cases, either for palliative or curative purposes. In 100 
private cases seen in the past few years the writer used it in 22 cases. 
I am firmly convinced that its use can be extended to nearly every stage 
of laryngeal tuberculosis after the initial period of anemia or hyperemia— 
that is to say, in all forms of infiltration, smooth, nodular, papillomatous ; 
in all varieties of ulceration, small, large, sluggish, painless or painful; 
even in the final stage, when necrosis is involving underlying cartilage, 
it may relieve suffering and help clean the parts. Applied superficially 
its value to sluggish ulcerations in removing necrotic tissue and in stimu- 
lating granulations is far superior to chemical agents.” 

A few decades ago Krause and Heryng were strong advocates of the use 
of the punch forceps and curette for the removal of both ulceration and 
infiltration of the larynx, but these radical measures have not found general 
acceptance by our profession. At the present time, the use of such 
surgical measures is largely confined to the removal of the epiglottis, and 
here the use of the electro-cautery snare would seem to be a measure of 
choice. In advocating a more general use of the cautery, it is far from 
my purpose to claim for it a “cure-all,” so to speak, or that it is a 
measure adapted to every tuberculous larynx. However, in my hands, 
no other treatment has proven so satisfactory. 

In the very early lesions of the larynx, characterized by simple hyper- 
emia, and not causing pain, I am in the habit of depending largely upon 
vocal rest to secure an arrest, or perhaps a cure of the condition. 
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In speaking of rest to the larynx, I might say that body rest is, at times, 
just as important for the laryngeal complication as it is for the pulmonary 
condition. In these early cases graduated solar therapy should prove 
helpful, though my experience has been too limited to speak with 
positiveness on the subject. In the late stage of the disease, evidenced by 
extensive infiltrations and ulcerations of the larynx, particularly if the 
general condition of the patient is bad, the cautery should be resorted to 
only for the relief of pain. Here we may meet with disappointment, for, 
in such cases, we may, in the end, be forced to resort to the use of a 
cocaine spray or the administration of opium in some form. 

There are two chief\symptoms of laryngeal tuberculosis for which the 
patient seeks relief: (1) pain and (2) voice disturbance, evidenced by’ 
hoarseness or absolute aphonia. Lesions situated in the upper larynx 
as the epiglottis, the arytenoids and the aryteno-epiglottic folds are 
essentially painful in their nature, while lesions situated within the 
larynx proper are more commonly associated with voice disturbance, 
pain being a less disturbing symptom. It can hardly be questioned that 
the prognosis of the pulmonary lesion is at times largely dependent on 
our ability to remedy the laryngeal complication, particularly so when 
pain is a dominant feature and a proper nutrition of the patient cannot 
be maintained. It has seemed to me that the laryngeal complication is 
oiten regarded too lightly when the patient is told that the larynx will get 
better when the general condition improves. This is far from being the 
case, in my experience. The entire picture changes when we are able to 
relieve the distressing symptom of dysphagia. Then again when hoarseness 
or aphonia is a prominent feature, the mental outlook of the patient is 
greatly improved when these symptoms are relieved by the action of the 
cautery. In such cases when fibrosis has occurred patients can be allowed 
a return to a moderate use of the voice, provided the larynx is periodically 
watched with an idea of enjoining silence should the case require such 
action. 

The action of the electro-cautery is not to destroy the entire tuber- 
culous area, as is the case in the treatment ‘of malignant growths, but 
rather to cause a local reaction, bringing fresh blood to the part and 
_ producing fibrosis. As Wood says, “The eschar produced by the burning 
prevents reinfection until the tissue has become sufficiently resistant to 
protect itself, sealing the lymphatics and blood vessels.’ This action of 
_ the cautery in closing the blood vessels and lymphatics makes it a relatively 
safe measure for the treatment of infiltrations as well as ulcerations. 
The fear entertained by some that the action of the cautery might open 
up an avenue of general dissemination, or be productive of secondary 
infection at the site of the cautery has not been borne out by my experience. 
Swollen and oedematous arytenoids which are often so painful are greatly 
relieved by igmi-puncture. Contrary to one’s expectations, the reaction 
is not great, and the reduction of swelling may avert an impending 
tracheotomy. This, I feel sure, was the case in my early experience 
with the cautery. 
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Ulcerations occurring so often on the dorsal side of the epiglottis respond 
readily to the action of searing with the cautery. Oedematous epiglottides 
are greatly benefited by a few punctures of the cautery point. Lesions 
of the epiglottis have usually been considered as having a bad prognosis, 
not only on account of the severe dysphagia interfering with the taking 
of food, but also as being very resistant to the usual methods of treatment. 

Tuberculous infiltrations or ulcerations when localized on the vocal cords 
or ventricular bands respond well when lightly touched with the cautery 
point. However, in such lesions great accuracy of technique is required and 
caution should be taken not to burn too deeply on account of the delicate 
musculature of the larynx. Tuberculous infiltrations and granulations, 
occurring in the posterior commissure, which are so frequently associated 
with hoarseness or aphonia, respond well to the action of the cautery. 

There are two methods of applying the cautery: the direct and the 
indirect. In my experience, the operation can be very satisfactorily done 
by the indirect method with the use of the laryngeal mirror, which makes 
it an office or even a bedside procedure. The direct method usually 
requires suspension of the patient on a table, a special equipment not 
always available. The fact that such careful workers as Dean and 
Arrowsmith advise the direct method of application by suspension con- 
vinces me that it possesses distinct merit. 7 

We should bear in mind that the laryngeal lesion is only a complication 
of pulmonary tuberculosis, though it often seems the sole lesion or, at least, 
the most important one to the patient. Any method, however, is doomed 
to failure which does not take into consideration such general lygienic 
measures as rest, proper food, fresh air and a suitable climate. 7 

It has seemed to me that there is danger of too much dependence 
being placed on silence or so-called vocal rest in the treatment of laryngeal 
tuberculosis. So long as the (patient has a cough and must perform the 
functions of swallowing, absolute rest to the larynx cannot be attained. 
Rest for the larynx can not be secured in the same way as is the case of 
surgical tuberculosis involving the joints. Then again we have in the larynx 
unlike the joints a region relatively accessible for appropriate local treat- 
ment. As desirable as vocal rest is in the early stages of the disease, and 
whenever there is evidence of activity, I have never felt sure that in the 
chronic type, showing evidence of fibrosis moderate talking, short of 
fatigue, was harmful to the larynx. When the epiglottis is the site of the 
lesion, we know that complete silence does not in the slightest degree affect 
the course of the disease. 

Before concluding this paper I would like to speak briefly of pharyngeal 
tuberculosis—a condition which, though less common than laryngeal tuber- 
culosis, is important on account of its unfavorable prognosis. There are 
two very distinct types of this complication, differing both in appearance 
and in clinical course. In one there is noted a grayish color of the mucous 
membrane of the pharynx, associated with some oedema of the submucous 
tissue, with here and there small tubercles projecting slightly above the 
surface. These areas finally break down with the characteristic appearance 
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of a superficial ulceration. Pain at this stage becomes marked, particularly 
if the pillars are involved. This lesion of the pharynx seems to be a 
miliary infection, and has proven as hopeless here as when encountered 
elsewhere in the body. In one case where the pain seemed unbearable, 
I was tempted into the use of the cautery without influencing favorably 
either the pain or the progress of the disease. The other type of pharyngeal 
tuberculosis is characterized by indolent looking ulcers often surrounded 
by raised infiltrated edges. These lesions are often situated on the pos- 
terior pharyngeal wall, though at times they encroach on the faucial pillars. 
As a rule, the pain is not great, but if the lesion is not averted it will 
spread until the entire pharyngeal wall is involved in the ulcerative process. 
This type of lesion responds most happily to the action of the electro- 
cautery and a cure can be predicted with full confidence. 

In conclusion, if I have succeeded in arousing your interest in a method 
of treatment which promises so much relief for your patient and satisfac- 
tion to yourself, then I shall feel justified in taking your time for the 
presentation of this subject. 


THE USE OF THE SOLAR LARYNGOSCOPE IN THE 
TREATMENT OF LARYNGEAL TUBERCULOSIS* 


By Avtexius M. Forster, M.D. anp S. J. Coapman, M.D. 


Cotorapo SprRInGs, CoLo. 


Ir Is surprising, in view of the extensive attention to the subject in 
recent medical literature, that there still exists a fairly general belief that 
tuberculous laryngitis is a hopeless complication of pulmonary tuberculosis. 

Not only is this idea prevalent among the laity and the profession at large, 
but it is unfortunately true that in many sanatoria the diagnosis and 
treatment of laryngeal tuberculosis are ignored or neglected. There is 
also much confusion in the ranks of the laryngologists both regarding 
diagnosis and treatment of this condition. Reports of its incidence as a 
complication of pulmonary tuberculosis vary all the way from ten to 
ninety per cent. Our own feeling is that a careful examination of the 
upper respiratory tract from time to time is essential to the proper care 
of the tuberculous patient, and we also feel that the chest specialist should 
be familiar with the use of the laryngoscope. If such were the practice, 
the laryngologist could be called promptly when signs or symptoms develop. 

There is a definite and to a certain extent a justified trend away from 
the use of local treatments applied to the tuberculous larynx. More and 
more it is being appreciated that here as in all other forms of tuberculosis 
rest is the foundation of treatment, and some authorities go so far as to 
interdict all other forms of treatment. We do not feel justified in going 
to such an extreme. It is true that we believe that surgery is rarely if ever 
indicated in tuberculous laryngitis, and we have never practiced amputation 
of the epiglottis. Neither do we use lactic acid. Furthermore we feel 
that any form of local treatment should be applied with the greatest care 
in order to avoid trauma. 

The practice of ruthless swabbing or rubbing lesions in so delicate an 
organ as the larynx is certainly unwise. On the other hand we feel that a 
laryngologist can unquestionably do good by the gentle application of 
certain forms of local treatment. In our experience formalin either in 
glycerin or aqueous solution is of benefit. We are accustomed to increase 
gradually the strength of the mixture. We also use methylene blue and 
mercurochrome. 

In the discussion before the 1921 meeting of the National Tuberculosis 
Association, Dr. Parfitt spoke of the value of the electrocautery in the 
treatment of certain forms of the disease. Dr. Parfitt is to be commended 
for calling attention to this form of treatment. In our experience when 


* From Cragmor Sanatorium, Colorado Springs. 
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it is indicated no other form of treatment has so spectacular and telling 
effect. 

We feel that it is very important to control the cough. Frequently we 
see patients who are perfectly willing to follow instructions in regard to 
absolute silence, but who keep up the irritation in the larynx by coughing. 
In addition to instructions in regard to control of cough and the use of 
various cough mixtures, we have found the following prescription of value: 


Oil of Cassia M. 1 Menthol gr. 5 
Guiacol M. 10 Liquid Petrolatum q.s. oz. 1 


This mixture is dropped into the larynx and trachea with a laryngeal 
syringe, and in our experience has a very definite effect in soothing the 
inflamed tracheal mucosa and in controlling the cough. 

As mentioned above, we feel that too great emphasis cannot be laid on 
the interdiction of speech. We give our patients a pad and pencil and 
insist on absolute rest of the voice. If the patient is allowed to whisper 
he constantly exercises his larynx even though he may not put quite as 
much strain on it as when he uses his natural voice. 

At the fourteenth annual meeting of the National Tuberculosis Asso- 
ciation Mills and Forster read a paper describing the treatment of 
laryngeal tuberculosis by reflected condensed sunlight. The instrument 
used in this treatment was demonstrated and seven case reports were given. 
At that time we had been using the instrument for three years, and our 
results were such as to make us feel that heliotherapy had a definite 
place in the treatment of tuberculous laryngitis. 

In the six years following this report we have continued to use the instru- 
ment, and our experience as well as that reported by others, confirm our 
former opinion. Some advance has been made in the study of heliother- 
apy, but we are still very much limited in our scientific knowledge of its 
effect. It is generally held at present that the rays available in either 
natural or artificial heliotherapy penetrate to such a slight extent that 
they are unable to reach directly any deep-seated tuberculous lesion, and 
that consequently their effect is a general one. It is certainly no longer 
generally believed that heliotherapy has a specific effect on tuberculous 
lesions seated below the surface. Tuberculous laryngitis, however, is to a 
very large extent a surface condition. On account of the anatomical struc- 
ture of the larynx the lesion must lie on or very close to the surface and 
within the penetrating power of a great many of the rays contained in 
light. 

Consequently we feel that no evidence so far adduced in any way 
contradicts the clinical evidence we are able to produce that reflected 
light is of value in the treatment of tuberculous laryngitis. 

Recently, through the courtesy of Secretary Hoover and with the aid 
and advice of Mr. Charles L. Parsons of Washington, we submitted one 
of the instruments to the Bureau of Standards. Dr. Coblentz of the 
Bureau has made a very careful study of the instrument and has sent 
us an extensive report in regard to various technical points concerning 
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its manufacture and use. One particular point which has been of great 
interest to us is that Dr. Coblentz advises that while the metal mirrors 
reflect a considerable amount more of actinic rays than do the glass 
mirrors, they apparently reflect the same amount of heat rays. 

In our 1918 report on the evidence presented to us by various physicists 
who had very kindly aided us, we made the statement that the metal - 
mirror absorbed heat rays. Dr. Coblentz and Mr. Parsons have suggested 
that we use a quartz absorption cell to take out the heat rays from the re- 
flected sunlight. We have used this cell for only a comparatively short time, 
but it is our opinion as well as that of the patients who have used it, 
that the reflected heat rays are of no disadvantage. In fact the hyperemia 
produced by the heat rays may possibly be advantageous. We, as well 
as others, have used the instrument in conjunction with the Alpine Lamp 
instead of the natural sunlight, and while a larger dosage can be used 
with such a method, we have not felt that the results have been any more 
striking. 

Our technique has remained the same as reported in the former paper 
except that in many cases we extend the time of treatment to an hour 
or more at intervals during the day. Also more generally we insist on 
the use of general heliotherapy as well as a local application to the larynx. 

In our former paper it did not occur to us that the instrument would 
be used without the most careful supervision on the part of the doctor. 
We have learned, however, since, of instances where patients attempted 
to treat themselves, and while it hardly seems necessary, we wish to 
emphasize very strongly the point that, as in other forms of heliotherapy, 
the strictest supervision on the part of the doctor is necessary in order 
to avoid danger. 

We have already called attention to the distinct advantage that the in- 
strument offers in teaching the patient to control his pharyngeal and 
laryngeal muscles. A patient trained in the use of the instrument can 
readily permit the most careful study of his larynx, and it is surprising 
how much more clearly the lesions can be studied with reflected sunlight 
than with ordinary artificial light. 

A review of the literature since 1918 shows that there is still apparently 
a greater interest in Europe in the treatment of tuberculosis of the larynx 
than we manifest in this country. 

Nathan Barlow reports the use of our mirrors in seventy cases and 
sounds a note of warning against over dosage. He very wisely calls 
attention to the fact that tuberculous laryngitis is very largely a surface 
lesion. 

deVevey in 1918 reported on the use of an apparatus of his own in- 
vention which he calls the laryngo-heliophone, which is very similar to” 
ours. His report covers thirty cases and he has noted marked relief 
of pain, absorption of edema, and definite healing of ulceration. He also 
seems to think that results may be obtained by applying heliotherapy to 
the neck, claiming that certain rays can penetrate the outer tissues and 
the laryngeal wall. 
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Sir James Dundas Grant reports a highly satisfactory result in a case 
treated with the metallic mirrors invented by Kowler of Mentone. In 
this case the electro cautery was also used. Carmody believes that treat- 
ment with our mirrors gives good results but recommends that further 
reports be given. 

Lawrason Brown in 1921 in a paper on laryngeal tuberculosis recom- 
mends both general and local heliotherapy and gives results in some of 
his cases thus treated. 

Pachner reports on twenty cases successfully treated with sun mirrors 
which he has devised, and Sonies describes an improvement on the mirror 
of Pachner. 

Stafford has been encouraged by the results he has obtained with the 
use of our mirrors, but he notes that in his part of the country (Virginia), 
especially in winter, cloudy weather often interrupts the treatment. 

In 1924 Kowler reviews the use of various instruments devised by 
Europeans, viz. Collet, Moure, Lavielle, and Alexander. Kowler then 
describes his own mirrors, claiming for them the special advantage of 
direct insolation. His mirror is made of nickel. Evidently he does not 
know that other metal combinations better reflect the actinic ray. 

Blegrad in 1922 presented a most comprehensive paper with conclusions 
much like ours. He believes in absolute voice rest, local treatment, 
electro cautery, photo and heliotherapy. He reports one hundred and 
ten cases with a large percentage of good results. In discussing this 
paper, Barany calls attention to the value of a climate with maximum 
sunlight. 

Vorsanger in 1922 reports on his use of our apparatus and is most 
generous in his attitude. He emphasizes its value in the relief of pain. 
He feels that it has a very real place in the treatment of tuberculous 
laryngitis. 


HELIOTHERAPY IN TUBERCULOUS SPONDYLITIS* 


By Major E. H. Bruns 


DENVER 
(Abstract) 


Tue plan of treating tuberculosis spondylitis in government institutions 
should be a conservative one, namely rest in the open air, posture and 
heliotherapy. As long as such methods promise a more certain and lasting 
recovery, the element of time is of secondary importance. In the majority 
of cases where one endeavors to make short cuts, the treatment is faulty 
and less economical in the long run. Fixation operations for tuberculous 
spondylitis may be compared to artificial pneumothorax therapy in pul- 
monary tuberculosis. They are not applicable to all cases, not always 
successful, give false security and are associated with a certain amount 
of danger. The basic general treatment is still necessary in order to 
restore the failing immunity. In all forms of tuberculosis, healing takes 
place by degrees, and, regardless of the therapeutic procedure, new foci 
can develop, complications arise, and relapses occur, which make hygi- 
enic treatment and close supervision over a prolonged period advisable. 
Perform an operation with the idea of a quick cure and you no longer 
have a cooperative patient. 

Heliotherapy promotes healing in Pott’s Disease in the following ways. 
(1) The sun’s rays in therapeutic doses have a bacteriacidal or weaken- 
ing effect on bacteria. (2) They stimulate normal tissues to increased 
exudation and more active proliferation and fibrosis around the tubercu- 
lous focus. (3) They destroy the pathological tissue of the focus. (4) 
They have an analgesic effect. In addition to this, a beneficial general 
action, increased metabolism, improved skin function, and restoration of 
immunity can also be claimed. Patients undergoing heliotherapy show 
a remarkable enthusiasm and cooperate much better with their doctors. 

From our experience in treating tuberculosis spondylitis, we believe 
we are justified in drawing the following conclusions: The conservative 
hygienic, postural, and heliotherapy method gives excellent results. An 
ankylosing operation is to be considered only as an incident in the treat- 
ment, in no way modifying the conservative policy. Psoas abscesses do 
not necessarily impair the prognosis unless permitted to rupture and be- 
come infected. Cases with psoas abscesses, which are aspirated under 
aseptic conditions seem to do surprisingly well. Cases of Pott’s Disease, 
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not correctly treated, usually develop deformities and multiple mixed 
infection fistulas, with a grave prognosis, while those placed under a 
proper regimen do not have these complications and almost invariably 
recover. Aside from its pronounced therapeutic effects, heliotherapy 
more than any other one procedure gains the cooperation of the patient 
and carries him successfully through a tedious and prolonged treatment 
back to health. 


HELIOTHERAPY IN THE TREATMENT OF 
PULMONARY TUBERCULOSIS 


By Horace LoGrasso, M.D., anp FRANK C. BALDERREY, M.D. 


Perryspure, N. Y. 


Or THE many manifestations of tuberculosis the treatment of the purely 
pulmonary type by heliotherapy is perhaps the most disputed. The accept- 
ance of solar radiations as a means of treating extra-pulmonary tubercu- 
losis has gradually been acknowledged as a result of the work of Rollier 
in Switzerland and of the J. N. Adam Memorial Hospital in this country 
but its value in pulmonary tuberculosis has not been established up to the 
present time. Rollier has devoted a very limited amount of space to this 
subject in his book. He begins by saying, “To treat it adequately is 
beyond our power as our experience has been almost confined to surgi- 
cal manifestations of the disease; properly applied I am convinced that 
heliotherapy would be a useful factor in the treatment of the great majority — 
of cases of pulmonary tuberculosis. Heliotherapy has not yet won its 
spurs in the treatment of pulmonary tuberculosis, its results have, none 
the less, been sufficiently good to encourage our colleagues whose experi- 
ence in this disease are greater than our own to make a serious attempt 
to apply systemized sun treatment to suitable cases under their care.” 

One of the outstanding features in all previous reports of the use of 
heliotherapy in pulmonary tuberculosis is a lack of accuracy on the part 
of the various clinicians in describing their technique. There have appar- 
ently been none who used the systematized, gradual insolation as pre- 
scribed by Rollier. Judging from the available literature the methods 
employed by different clinicians seem to vary considerably. Malgat, who 
in 1904 first used heliotherapy in the treatment of pulmonary tuberculosis, 
subjected his patients to radiations of but twenty minutes a day, exposing 
only the chest. He considered the sunbath ‘cold if a thermometer reg- 
istered a temperature below that of the body. Pottenger and Kime used 
in addition to the general sunbath reflected light upon the chest. 

Bacmeister gave long periods of exposures on the chest alone. He, as 
well as Jacquerod, reported unfavorable results and abolished its use im 
pulmonary tuberculosis. Others who have employed this form of treat- 
ment and who have to a large extent discontinued it are Liebe, Ropke, 
Schroeder and Bandelier. | 

The length of the radiation periods have varied from twenty minutes 
to six hours per day. In some instances cold baths, showers or sponge 
baths have been advised following solar radiation. These variations in 
technique easily account for the differences in the results obtained and 
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the many contraindications to its use that have been brought forth. Many 
of the haphazard methods employed in giving suncure would not be recog- 
nized as heliotherapy either by Rollier or by others who have had extensive 
experience. 

There are numerous untoward symptoms which have been attributed 
to the use of light in pulmonary tuberculosis and which would contra- 
indicate its application in this disease. Hemoptysis is one of the most 
disputed of these complications and also the most serious. To lessen 
this possible danger it has been suggested that the chest be not exposed to 
the rays of the sun. Jacquerod, who has discontinued the use of helio- 
therapy in pulmonary tuberculosis, found this complication occurring. 
Bacmeister also encountered hemoptysis and attributed its occurrence to 
the radiations. Pottenger, Holmboe and Morin take the opposite view and 
_hold that heliotherapy does not produce hemoptysis. Moreover, Morin 
observed that in those with previous histories of hemorrhage it did not 
recur with exposure to light. An increase in'the activity of the lesion or 
the reactivation of one which has been arrested has been observed by 
Jacquerod and Bacmeister. Temperature and pulse rate have often been 
found to rise sharply. Headache, insomnia, palpitation, anemia, anorexia 
and hysteria have also been mentioned. It would appear more than prob- 
able that these complications are due to the faulty technique in using solar 
radiations; for, according to our experience, the occurrence of many of 
these might be produced by variations in the dosage and in the time of 
day selected for the application of solar energy. 

Progressive pulmonary lesions with high fever and rapid pulse have 
been looked upon as contra-indications. Insomnia, hyper-thyroidism and 
obesity, particularly when present in patients with valvular heart disease, 
have been further additions to the list of contra-indications. 

For the past eleven years heliotherapy has been used at the J. N. Adam 
Memorial Hospital as a routine method of treatment in all forms of 
tuberculosis except in the purely pulmonary type occurring in the adult 
and in the far advanced pulmonary tuberculosis in children. During these 
years we have noticed in the treatment of patients with extra-pulmonary 
lesions with marked pulmonary involvement a tendency of the pulmonary 
disease to assume a mild course and become quiescent in an unusually 
short time. Rollier, in his experience with the extra-pulmonary type of 
tuberculosis, reports good results in some of his patients who were in the 
second or third stage of pulmonary disease. He suggests that they may 
have developed an immunity with their surgical condition. For this 
reason we cannot form an opinion as to the response to treatment of 
pulmonary tuberculosis by comparisons drawn between the behavior of 
pulmonary disease existing alone and the behavior of such lesions co-exist- 
ing with extra-pulmonary foci. It would follow that any decision as to 
the advisability of using sun cure in pulmonary tuberculosis would have 
to be based upon our experience with purely pulmonary cases. 

We must confess that up to a few years ago, we were rather skeptical 
as to the efficacy of heliotherapy in pulmonary disease, and we, therefore, 
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discouraged its use. However, a certain number of our patients, noticing 
the rapid progress made by some of the extra-pulmonary cases, used, 
against our advice, suncure as a part of their treatment. These patients 
could not carry out insolation systematically, first, because of the lack of 
proper facilities, and secondly, because of the absence of proper super- 
vision. The staff of the hospital was for a time depleted fo such an extent 
that proper supervision of these cases was impossible. The effects noted 
were interesting and gave valuable information as to the precautions which 
are necessary to make heliotherapy safe in pulmonary tuberculosis. 

One of the first ill-effects noted was the occurrence of an unusual 
number of hemoptyses. Other patients developed elevations of tempera- 
ture up to 102°, lasting for two or three days at a time. Accompanying 
this fever were headache and nausea, usually present for 48 hours. It was 
discovered that these patients had been exposing themselves to the sun 
for extremely long periods of time, as long as seven hours a day. Others 
had exposed only their chest to the sun, insolating it for practically the 
entire day. Hemoptysis did not seem to have developed more frequently 
in these cases that exposed only the chest the whole day than in those that 
exposed the whole body for long periods. Barring the ill effects occasion- 
ally noted, we were compelled to admit improvement in the general physical 
condition and the local disease in the majority of cases. Encouraged by 
these improvements and being convinced that the ill effects were due to 
improper technique, we decided in the summer of 1922 to conduct a 
thorough clinical investigation of the use of light energy in pulmonary 
tuberculosis, in the hope of extending this form of therapy to all types of 
this disease. This work was continued during the summer of 1923. 

We felt confident that with the observance of every possible precaution 
insolation could be made perfectly safe. The first step was to provide 
individual attention and supervision of these patients. This prevented 
over-insolation. Secondly, we changed the hours for insolation to early 
morning and late afternoon. In this manner we utilized solar energy at 
times when its intensity was less and obtained stimulative effects. For 
these patients the insolation period was limited to three hours per day, but 
they were encouraged to expose their bodies to the air throughout the day 
by remaining in the shade wearing only the breech cloth. 

In 1922 and 1923, 89 cases were selected for observation. Of this 
number 40 who were doing well were obliged to leave the hospital for 
various private reasons before the completion of three months of helio- 
therapy. Our report is based upon the remaining 49 cases, who were 
under sun treatment continuously from May to October. We felt that 
complete and careful observations on a few cases would be of more value 
in the end than a few clinical notations on a large number. In addition 
to these selected cases, about 40 more patients subjected themselves to 
solar radiations at the same time; but, since the majority of these were in 
the incipient stage and had been responding favorably to rest, they were 
not included in the series. In the main our cases were chosen not because 
of their favorable prognosis but because they were not responding favor- 
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ably to the usual intensive hygienic treatment. All of them had been in 
the hospital at least six months. Hemoptysis had been a frequent compli- 
cation, four having had hemorrhage three weeks prior to the beginning of 
treatment. All had fever upon admission to the hospital and some at the 
beginning of their insolation were having elevations of temperature as 
high as 101° F. In short they were as a whole cases with moderately 
advanced pulmonary tuberculosis, active, not tending to quiescence or 
arrest and with unfavorable prognosis after thorough rest cure. 

We acquainted these patients with the many harmful results reported 
by observers in the employment of heliotherapy in pulmonary tuberculosis 
but at the same time we expressed our confidence in the treatment pro- 
vided we had their full co-operation. In spite of the element of uncertainty 
the number wishing to take advantage of the treatment was so large that 
it was impossible to maintain rigid clinical notation on all who wished to 
avail themselves of the opportunity. Limited facilities precluded a large 
series and in our selection of cases we gave preference to those patients 
who had proved conscientious and earnest and who would be amenable 
fo the routine prescribed for them. 

Before the beginning of treatment each patient was examined and care- 
ful observations were made as to the extent and activity of the lesion, 
general physical condition, the character and amount of cough, ease with 
which the sputum was raised, temperature, pulse, respirations, blood pres- 
sure and weight. The sputa were examined and counts made of the num- 
ber of tubercle bacilli or other bacteria per high power field. Urinalysis 
was done. A complete blood examination, including differential count 
was made. Photographs were made and radiographs of the lungs 
obtained. With the exception of the photographs and radiographs which 
were taken before and after treatment the above data were obtained each 
month during the term of treatment. The amount of sputum expectorated 
during the twenty-four hours was weighed daily. As any change or 
untoward symptom occurred, it was reported either by the nurse or patient 
and its occurrence included in the data. 

The solar radiations were given on the roofs of the solaria, which 
were well protected from winds. Exposures were taken either on cots 
or on blankets, the patient being fully exposed to the sun’s energy except 
for a breech cloth. 

A modification of the Rollier technique of accustoming the patient to 
the sun’s energy was employed as in the cases with predominant extra- 
pulmonary lesions. Great care was exercised in this as many of the cases 
nad had previous hemorrhage and some few had had hemoptysis and fever 
no longer than three weeks prior to their first radiation. The technique 
was as follows: 


First Day: The patient, reclining on a bed and with eyes protected from the 
sun by means of colored glasses or towel and the head by a linen cap or bonnet, 
was taken to the sun-porch. The only clothing worn was trunks. Only the feet 
were exposed and irradiated on this day. They were insolated for periods of 
) minutes three times during the day with intervals of about one hour. 
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Second Day: Each insolation period of the feet was increased to 10 minutes 
and more of the body treated by insolating the lower extremity from the knees 
to the ankles for 5 minutes. 


Third Day: The feet were irradiated for 15 minutes at each period. The time 
of insolation from the knees to the ankles was increased 5 minutes and still more 
of the lower extremity treated to insolation by exposing from the hips to the knees 
for 5 minutes. 


Fourth Day: The entire lower extremity was now receiving sunlight in the 
following doses,—hips to knees, 10 minutes; knees to ankles, 15 minutes; and feet 
20 minutes. The abdomen is now insolated for 5 minutes. 


Fifth Day: The insolation periods were now abdomen, 10 minutes; thighs, 15 
minutes; legs, 20 minutes, and feet 25 minutes. The last part of the body to receive 
its initial insolation, the chest, was now exposed for 5 minutes. 


The periods of insolation were correspondingly increased 5 minutes each 
day upon each previous subdivision of the body until upon the 12th day 
the longest exposed part received a total radiation time of three hours, 
the exposure periods being for the feet, 60 minutes; knees to ankles, 59 
minutes; thighs, 50 minutes; abdomen, 45 minutes and chest 40 minutes. 
From this day to the 16th the insolation period of the feet remained 60 
minutes. The remaining subdivisions were increased by 5 minutes each 
day until each subdivision received 60 minutes irradiation. On the 17th 
day the insolations were reduced to one morning and one afternoon period 
of 90 minutes each. The anterior and posterior surfaces received the 
same amount of radiation, the total exposure being divided equally 
between the two surfaces. 

All cases were advised to take an air bath during the regular hours when 
the sun’s energy was not available for radiation. No more than three 
hours of sun per day or one and a half hours for a single exposure was 
allowed. This was found to be necessary as the patients had a tendency 
to increase the radiation time in the hope that a cure might be more quickly 
effected. : 

The pulse, temperature, respiration and blood pressure were observed 
before, during and at the end of the radiation periods. The following 
shows the results from the observations made in the 49 cases: The blood 
records showed a decided increase in hemoglobin. The average percentage 
before treatment was 80 and after treatment 90. Forty-two of the 49 
cases or 86 per cent. showed an average increase of 10 per cent.; 1 or 2 
per cent. an average decrease of 5 per cent. and 6.or 12 per cent. no change. 
Studying the figures from the standpoint of stage of disease it was found 
that 7 or 100 per cent. of the incipients gained an average of 15 per cent. 
of hemoglobin, 33 or 89 per cent. of the moderately advanced showed an 
increase of 10 per cent. while 4 or 11 per cent. remained stationary. Of 
the far advanced cases 2 or 40 per cent. showed an average increase of 
5 per cent., 1 or 20 per cent. an average decrease of 5 per cent. and in 
2 or 40 per cent. the hemoglobin remained unchanged. 


HORACE LOGRASSO, M.D. AND FRANK C. BALDERREY, M.D. 193 


In practically all of these cases the initial white cell count showed a 
leucocytosis with the polymorphonuclear leucocytes predominating. The 
average total white cell count of this series before treatment was 12,000. 
Before treatment incipient cases had an average count of 9,500, those with 
moderately advanced disease 12,400 and those with far advanced 14,500. 
Following their treatment the average total white cell count was 9,500. 
‘The incipients had an average count of 8,000, the moderately advanced 
9,500 and the far advanced 11,000. 

Differential counts showed the polymorphonuclear cells averaging 74 per 
cent. before and 66 per cent. after treatment. According to the stage of 
disease the early cases showed.an average of 72 per cent. before and 62 
per cent. following treatment; the moderately advanced 74 per cent. before 
and 66 per cent. after and the far advanced 77 per cent. before and 70 per 
cent. following treatment. 

The lymphocytes averaged 21 per cent. before and 28 per cent. after 
treatment. Six or all of the incipient cases showed an average of 24 per 
cent. before and 31 per cent. after treatment; the moderately advanced 
showed an average of 22 per cent. before and 28 per cent. after; the far 
advanced cases showed 18 per cent. before and 25 per cent. following 
treatment. 

Forty-two or 84 per cent. of the series were not at the time of begin- 
ning suncure having fever. Seven or 16 per cent. of those with moderately 
advanced tuberculosis were running a temperature of over 99.2°F., at 
times 101.°F., and of these six returned to normal during two weeks’ 
time of treatment and one during the fifth week. 

The pulse rate did not show great response to the radiations. Twenty-one 
or 42 per cent. had an average increase of 6 per minute, 10 or 20 per cent. 
an average decrease of 7 per minute and 18 or 36 per cent. no change. 
Examinations of the sputum showed that per high power field the tubercle 
bacilli were increased in 18 or 36 per cent., decreased in 20 or 40 per cent. 
and showed no change in 11 or 22 per cent. Of those with second stage 
disease, 4 or 11 per cent. showed an increase, 26 or 70 per cent. a decrease 
and 7 or 18 per cent. no change. The third stage cases showed an in- 
crease in 3 or 60 per cent. and no change in 2 or 40 per cent. The sputum 
was persistently positive in 43 or 88 per cent. of this series before treat- 
ment; 19 or 44 per cent. of these positive cases became negative after 
treatment as shown by three consecutive examinations. 

The total amount of sputum expectorated in 24 hours averaged for 
these cases 35 grams at the beginning of treatment and 28 grams at the 
end. The average daily expectoration increased in 11 per cent. and de- 
creased in 78 per cent. 

The changes in weight were as follows: Twenty-eight or 56 per cent. 
showed an average gain of 4 pounds, 13 or 26 per cent. an average loss 
of 1 pound and 8 or 16 per cent. remained stationary. All of the in- 
cipient cases gained, the average gain being 3 pounds; of the moderately 
advanced, 21 or 57 per cent. showed an average gain of 5 pounds; 14 
per cent. showed no change and 11 or 29 per cent. showed an average 
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loss of 1 pound. Two or 40 per cent. of the far advanced cases showed 
an average gain of 4 pounds, 2 or 40 per cent. an average decrease of 
1 pound and 1 or 20 per cent. remained stationary. 

The physical examinations gave the following results at the end of 
the treatment period: 38 or 77 per cent. improved; 3 or 6 per cent. 
showed more signs, and 8 or 16 per cent showed no change. Of the 
incipient cases, 6 or 86 per cent. improved and 1 or 14 per cent. remained 


TABLE I 


Results of Treatment and Nutritional Change. 


Weight 
of Spats Improved |No Change bats Pe. 
Gain Loss Stat. Gain. '| Deas 
I 6 or 86%|1 or 14% 7 or 100% 3 lbs. 


Ss | | | | | | 


II 31 or 84%)/4 or 10%|2 or 6%/21 or 57%/11 or 29%|5 or 14%] 5 Ibs. | 1 Ib. 


ey a ee ee ee ee, 


ITI 1 or 20%|3 or 60%|1 or 20% 2 or 40%| 2 or 40%|1 or 20%] 4 lbs. | 1 Ib. 


—— | | | | | | "=" 


Total 38 or 77%|8 or 16%|3 or 6%|28 or 56°%/13 or 26%|8 or 16%] 4 lbs. | 1 lb. 


TABLE II 


Results of Blood Examination. 


Stee of Hemoglobin Total Leucocytes Polymorphonuclear Lymphocytes 
Disease Av. Av. Av. Av. Av. Av. Av. Av. Av. Av. Av. Ay. 
Before} After | Incr. | Before | After Decr. | Before} After | Decr. | Before} After | Incr. 


Se ey ee ae) (ne) ee) (ae) aa Se 


I | 80%] 95%| 15%] 9,500} 8,000] 1,500) 72%] 62%] 10%] 24%] 31%| 7% 


II | 80%] 90%| 10%| 12,400] 9,500) 2,900] 74%] 66%] 8%] 22%] 28%) 6% 


III 80%| 85%} 5%] 14,500} 11,000} 3,500) 77%) 70%| 7%) 18%] 25%| 7% 


| | | —— | | | | | | Ls Le 


unchanged. Of the moderately advanced, 31 or 84 per cent. improved; 
4 or 10 per cent. remained stationary and 2 or 6 per cent. showed more 
signs. Of the far advanced, 1 or 20 per cent. improved, 1 or 20 per 
cent. showed more signs and 3.or 60 per cent. remained stationary. From 
the general appearance all of these patients showed marked improvement. — 

When we consider that these patients were selected, first because they 
had not responded to previous intensive hygienic treatment and secondly, 


Total | 80%] 90%} 10%] 12,000} 9,500) 2,600] 74%) 66%] 8% 21%| 28%! 7% 
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because they were progressing we must acknowledge that the results 
were most satisfactory. 


The radiographs in these cases did not show marked changes after 
three months of treatment. 


As in the patients with extra-pulmonary lesions, the improvement in 
the appearance was striking. The musculature became hard and firm. 
Improvement in the coloring of the mucous membrane was obvious. The 
expression showed increasing good spirits and animation. The cure 
hour was looked forward to as a pleasurable incident and not as an irk- 
some duty. 


It has been said that the value of heliotherapy is dependent to a great 
extent upon its psychic effect. Supposing this to be true, the mere chang- 
ing of the patient’s attitude toward the rigid regime which he must follow 
to obtain the arrest of his disease is in itself a wonderful aid. If helio- 
therapy does this it is a therapeutic agent not to be despised. 


From the daily clinical observations of these cases much valuable in- 
formation was obtained. Temperatures taken during the radiation periods 
did not show an increase of more than 1°F. There was a slight decrease 
in the blood pressure during these hours. Before insolation the blood 
pressure averaged systolic 119, diastolic 75; and after, systolic 113, dia- 
stolic 68. As noted above, there was a slight loss of weight in a few 
of the patients, but in no instance was this loss of serious importance, 
two pounds being the greatest decrease throughout several months of 
treatment. Moreover, these losses were in all probability due to the 
fact that the patients perspired freely while in the sun and that they 
had already reached a maximum weight. There were no hemorrhages, 
hot even a streaked sputum, in the 1922 group in spite of the fact that 
Il or 58 per cent. had had previous hemoptysis. In the 1923 group, how- 
ever, we had one hemorrhage; but this was in the case of an over-zeal- 
Ous patient, who, after the usual morning exposure, continued the cure 
upon a sand-pile until noon, making a total irradiation period of three 
hours. This was the only case of hemoptysis in the series, and it must 
be attributed, not to heliotherapy, but to the injudicious use of light 
energy. 


The usual information as to the sputum was that expectoration was more 
easy and that it occurred practically only during cure hours. During the 
first six or eight weeks of suncure the expectoration increased from 10 to 
20 grams but after this there was a gradual decrease back to either the 
original amount or less. The cough was lessened in every case and in 
some cases it entirely disappeared. 


The appetite in all the patients improved and constipation, when present, 
was relieved ; the strength of the patients increased and as they progressed 
it was at times difficult to restrain them from over exercise. In those 
patients complaining of dyspnea some improvement was apparent to 
the physician; and from the statements of the individuals there was no 
doubt in their minds that it was markedly better. All of the patients 
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who were having night sweats at the beginning of treatment were free 
from same aiter the first month. 

In the series we had one case complicated with rectal fistula, one with 
tuberculous laryngitis and one with pyo-pneumothorax. All of these 
complications showed a marked improvement. At this point we wish 
to note that during the last eleven years it has been customary in our 
institution to treat all pneumothoraces and pleurisies with effusion com- 
plicating tuberculosis with heliotherapy. We have discharged up to 1924, 
47 cases of pulmonary tuberculosis complicated with pneumothorax and 
92 cases complicated with pleurisy with effusion. The results in these 
cases may be called brilliant. 

We are so encouraged by our experience with suncure in pneumothorax 
cases that we are contemplating using a combination of heliotherapy 
and lung compression. 

Heliotherapists have observed that following the discontinuance of 
the insolation periods during the winter, the condition of the patient 
either remains stationary or retrogresses. Most of the interruptions are 
caused by the daily and seasonal changes in the weather characteristic 
of the climate in which solar therapy is practiced. This has led to the 
substitution of ‘artificial sources of light energy without thought as to 
their spectral characteristics or intensity. Others have formed theories 
as to the wave-lengths most effective in the’ care of tuberculosis and to 
substantiate these theories have used artificial light sources rich in cef- 
tain portions of the spectrum. 

Up to the present the results of treatment by artificial light have been 
decidedly inferior to those of heliotherapy. The two main reasons for 
this are, first, that while heliotherapy is practiced under ideal conditions, 
artificial light treatments are given in small, ill-ventilated rooms, the 
air of which is vitiated and often filled with gases emitted from the lamps; 
and second, up to the present, artificial light units have been deficient 
in intensity and limited as to their spectral distribution as compared 
with the sun. 

Compared with summer sunlight the mercury arc in quartz is very de- 
ficient in visible and infra-red radiation, though it produces an abundance 
of ultra-violet. Moreover a considerable portion of the ultra-violet 
it radiates is of shorter wave-length than any ultra-violet present in the 
solar spectrum. The ordinary carbon are gives out a great deal of infra- | 
red and is deficient compared with sunlight in the visible portion of the 
spectrum, particularly in the blue green, green and yellow portions, but 
not to as great an extent as the mercury arc. Like the mercury are it 
produces short wave-length ultra-violet not present in sunlight. The gas 
filled tungsten incandescent lamp while very convenient to use gives very | 
little ultra-violet light, not only because of absorption by the glass bulb 
but because of the relatively low temperature of the radiating filament. 
Compared with the sun, it is also deficient in visible light, more particu- 
larly in violet and blue, while it radiates an excess of infra-red. | 

In view of the superior results obtained by sun treatment an artificial 
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light has been developed in our Research Laboratory by our physicist, 
Dr. Brian O’Brien, in an attempt to imitate summer sunlight. 

Total and spectroradiometric measurements of the light from these 
new lamps have shown that as it reaches a patient about seven feet away 
it is identical with clear summer sunlight to a very good degree of approxi- 
mation in every characteristic including the actual intensity or brilliance. 
With one double lamp unit the entire body of as many as ten patients 
can be treated simultaneously with this intensity of radiation. 

An unpolarized beam of light, or more broadly of radiation, such as 
ordinary sunlight, can be completely specified by two things,—the total 
energy of radiation in the beam and the spectral distribution of that 
energy. The total radiation and spectral distribution of energy in sun- 
light as it reaches the earth have been carefully measured at Perrysburg 
by Dr. O’Brien as well as elsewhere by many other investigators and are, 
therefore, known. The lamps were developed to meet these known factors. 

Experimental treatments with these lamps have shown that a smooth 
tanning of the skin is obtained practically in every way like that produced 
by stun and in about the same length of time required by sunlight. Further, 
a patient is warmed by the light to the same extent as by summer sun- 
light so that the doors and windows of the treatment room can be left 
wide open in all but the coldest weather thus more nearly simulating 
the condition under which heliotherapy is given. The lamps may also 
be run out of doors even in a wind or rain if necessary. While running 
indoors provision has been made to eliminate any possible contamination 
of the air of the room by any gases given off from the lamps. 

While these lamps are still in the experimental stage, we feel that 
in the near future, after refinements: have been made we can offer to 
the clinician who wishes to employ light therapy a light source with 
spectral distribution and total radiation nearly approximating sunlight 
and which can be used under conditions practically the same as in sun- 
cure. 


SUMMARY 


In conclusion we wish to emphasize the following points: 

1. Heliotherapy is of the greatest value in the treatment of pulmonary 
tuberculosis, one of the most marked benefits noted being the striking 
improvement in the general physical condition. 

2. The blood picture is improved as evidenced by an increase in the 
hemoglobin, a diminution in the leucocytosis with a corresponding in- 
crease in the lymphocytes. 

3. It lessens the activity of the pulmonary lesion, as indicated by the 
subsidence of fever, reduction in pulse rate, decrease in moisture, cessa- 
tion of night sweats, decrease in amount of sputum and greater ease in 
expectoration. 

4. It greatly favors the absorption of exudates as in pleurisy with 
effusion, hydro-pneumothorax and pyo-pneumothorax, in which com- 
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plications after the acuteness has subsided, heliotherapy has proven of 
inestimable value. 

5. It is the treatment of choice in so-called surgical tuberculosis, or 
better, extra-pulmonary tuberculosis. 

6. It changes the mental attitude of the patient and facilitates his 
recovery by making his treatment a pleasure rather than a distasteful 
necessity. But while we admit the psychic effect as a factor not to be 
ignored, we do not, like some observers, attribute to it the entire bene- 
fit of heliotherapy but insist that one must also accept the physical response 
of the individual. 

7. From our experience heliotherapy will not provoke hemoptysis, nor 
increase the activity of a lesion, nor re-activate it if judiciously employed. 

8. Moderate elevations of temperature, not due to acute complications, 
do not preclude its use, but we recognize as contraindications tuberculosis 
in the very active stage, marked toxemia and the acute miliary form of 
the disease. 

9. Irradiation periods during the summer should be as early in the 
morning and late in the afternoon as is possible, as at this time the sun’s 
energy is less intense and the chances of complications are reduced to a 
minimum. On the other hand, during spring and fall, the hours at the 
middle of the day should be chosen, as they resemble most closely the 
early and late hours of a summer day. 

10. Artificial light therapy as it has been employed, with sources defi- 
cient in portions of the solar spectrum and total radiation and under 
entirely different conditions from suncure cannot compare with helio- 
therapy. At its best it is only a poor substitute for solar energy. 
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THE FACTOR OF INHERITANCE IN TUBERCULOSIS: 
PREDISPOSITION OR IMMUNITY * 


By Gopias J. DRoLet 


New YorxK 


(Abstract) 


THE present common experience of a decline in the tuberculosis death 
rate in most countries, frequently starting even before the discovery of 
the specific cause of the disease and in many instances independently 
of definite anti-tuberculosis work, postulates the existence of a constant 
force making in a measure for this fall. 

Secondly, the admitted and widespread difference in the incidence of 
tuberculosis in various racial stocks and especially of a greater resistance 
in some groups reflects equally the existence of a deep and widely felt 
factor in creating the variations. 

Among the 5,294 cases at Bellevue Dispensary on the East Side of New 
York, studied during the years 1913, 1914 and 1915, a history of tuber- 
culosis in the preceding or ascending generation—namely among their 
parents, grandparents and in some instances their uncles and aunts—or 
a positive parental history of tuberculosis was given in twelve per cent. of 
the cases found tuberculous and, what is particularly interesting to note, 
equally in thirteen per cent. of those found not tuberculous. In other 
words, there was no greater prevalence of tuberculosis in the parents of 
those who now had tuberculosis than among those who did not have 
tuberculosis. As a matter of fact, we should recall that ten to twelve per 
cent. of tuberculosis in any group was simply a reflex of the prevalence of 
tuberculosis mortality in the general population of New York City at that 
time. 

Classifying a total of 7,429 cases observed at Bellevue Dispensary, it was 
first found that 1,577 gave a history of tuberculosis in their parents or 
grandparents, and 5,852 were unaware of any such history. 

Further, among the cases having such a parental positive history of 
tuberculosis, 540 cases, or 34.per cent. of the total, were found tuberculous. 
Finally, among the 5,852 cases with a negative history of parental tuber- 
culosis, 3,463 cases, or 59 per cent. of this group, were found tuberculous. 
fn other words, among the people examined from the Bellevue District on 
the East Side of New York City, almost twice as much tuberculosis was 
found among those whose parents did not have tuberculosis as compared 
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with those whose parents had tuberculosis. These results were duplicated 
to an even greater extent among the children in the special clinic for them 
at the dispensary. In the group of children the evidence is still more 
valuable because the determination of the presence of tuberculosis in the 
parents’ history was not based merely upon the word of the patients, but 
in most instances represented the findings of the actual examination of 
both parent and child. 
TABLE I. 


Prevalence of Tuberculous Infection—Tuberculin Reaction (a)—I n 1 ,2384 Children of 
Tuberculous Parents and in 461 Children of Non-Tuberculous Parents* 


Parental History Parental History 
Positive (b) Negative 
Age Tuberculin Reaction Tuberculin Reaction 
Positive | Negative porns || Positive | Negative ro oe ; 
Unden one, ..¢yi eee 4 11 37 24% 3 cj 30% | 
Onerenew ss J hes Deena 22 27. 45% 5 3 63% 
TENE Cate ec ieb: Meanie, eek ay ng 43 39 52% 4 6 40% 
TTS see ae yada ea ate 46 46 50% 10 ‘fi 59% 
HOURS SoG rear ra ee ee ene 58 44 57% 16 19 46% 
BIveve cl huh Mee eee, ome Fes 37 68% 19 8 10% 
Neb As OPM GAD PA: DARL dg DA) 82 35 70% 21 17 55% 
Sven TOT 8 Uae aeoenigie” 79 43 71% 29 17 63% 
Farhtivan an'ewie pate ae ae 75 32 70% 32 10 76% 
Nae hich. sides cuneate acne 69 26 73% 17 13 57% 
PRED tee ich dee ds ae aad ak ne 68 19 78% 35 17 67% 
Eleven and twelve.......:. 96 37 12% 63 16 80% 
Thirteen and fourteen...... 64 22 74% 48 19 72% 
Underfour ocean 180 193 48% 38 42 47% 
Five'to nine: ee ie 382 173 69% 118 65 64% 
Ten to fourteen............ 228 78 75% 146 52 74% 
Total ae Aide i peor OS hee 790 444 64% 302 159 66% 


(a) Cutaneous application. 

(b) History of tuberculosis in either father or mother, and occasionally in grand- 
parents. 

* Compiled from the records of the Children’s Division, Tuberculosis Clinic, Bellevue 
Hospital, New York City, 1912 to 1916. 


Furthermore, when the cases with a positive parental history of tuber- 
culosis did develop tuberculosis, a much greater rate of recovery was noticed 
in those whose parental history was positive as compared with those whos 
history was negative. 

Among the cases which in 1912 had a positive parental history, the per- 
centage of those discharged either apparently cured or with disease arrested 
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was 24, whereas among those with a negative parental history it was only 
13. Similarly, among the tuberculosis cases treated in 1916, the percentage 
of tuberculosis cases discharged with disease arrested was again twice as 
high among those with a positive parental history as compared with those 
with a negative history. 

Right under our own eyes, therefore, we have had in New York City the 
spectacle of a diminishing incidence of tuberculosis being attained through 
stock which had been tuberculized previously. Just as in Koch’s phenom- 
ena, the course of a secondary infection from tuberculosis in animals tends 
to a greater rate of healing as compared with the sluggish reaction of a first 
infection, so in human stocks that have been already tuberculized’ there 
is a tendency towards a greater rate of recovery in tuberculosis. Also, the 
implantation of tuberculosis infection upon a group which is practically 
virgin soil, such as are the children with a negative parental history of 
tuberculosis, produces at first a greater and more florid amount of tubercu- 
losis than upon soil which, as in the case of people whose parents have 
had tuberculosis, has already yielded a tuberculosis crop just as we should 
expect from the experience in the course of epidemics from other diseases 
jn communities that have already been attacked. 

While the author recognizes the share played by the inheritance factor in 
tuberculosis in these instances, he is aware that it is a painful and expensive 
mode of acquiring immunity and that modifications of environment, bet- 
terment of living conditions and changes through education in personal hy- 
giene yield far greater gains. For instance, even while in New York City 
on the East Side, some gain against tuberculosis was steadily being made 


LABEL LY, 


Incidence of Tuberculosist in 1,577 Descendants from Tuberculous Parentage and in 5,852 
Offspring of Non-Tuberculous Parents* 


Parental History (a) Parental Historv (a) 

Positive (1,577 Cases) Negative (5,852 Cases) 

Offspri Not Offspri Not 

Groups Tabecculaie Tubernioce Tuhersalee ‘Tu baton line 

Ma Mal ccicnes | wl? sollicrcnte ll Go Cont (iv. Beltane 
5,998 Adults......... 432 | 87% | 321 | 43% || 3,327 | 68% | 1,918 | 37% 
1,431 Children (b)....] 108 13% 716 87% 136,225, ATT os 
Total Cases (7,429)...| 540 | 34% |1,037 | 66% || 3,463 | 59% | 2,889 | 41% 


(a) Father, mother, or grandparent occasionally. 

.(b) Children under sixteen years of age. 

*Compiled from the histories of cases discharged from the Tuberculosis Clinic of 
Bellevue Hospital, New York City, during the years 1912, 1913, 1914, 1915 and 1916. 

7 Clinical tuberculosis. 
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TABLE V. 


Results of Treatment in 1,218 Tuberculous Patients from Tuberculous Parents and from 
Non-Tuberculous Parents* 


Stage of Disease Non-Pul- Total 
Parentage and Condition monary P 
No er 
I I III Cent. 
Parental History Positive (159 cases): 
Apparently cured or arrested.......... 15 fi 0 3 25 | 15.7% 
Disease quiescent: 7.09. oes sae © 6]; 10 0 0 16 | 10.1% 
Improved, unimproved or died........ 42 | 53 Ve 6 118 | 74.2% 
Parental History Negative (1,059 cases): 
Apparently cured or arrested.......... 52 *\)20 0 2 74.1) 70% 
Disease quiescent: )) YU DI. ae, 26 | 20 3 1 50 | 4.7% 
Improved, unimproved or died........ 324 | 420 | 175 16 935 | 88.3% 


* Compiled from the histories of the tuberculous cases among patients discharged 
at the Tuberculosis Clinic of Bellevue Hospital, New York City, during the two years 
of 1912 and 1916. 


ly the cruel and often life-costing process of hereditary evolution, there 
were some sections of the city which were experiencing a mortality from 
tuberculosis fifty times lower than others or vice versa. In certain sanitary 
areas of Brooklyn there were entire sections which did not register a single 
death from pulmonary tuberculosis during a full seven-year period, largely 
and mainly because of improvements in their hygienic conditions or mode 
of life. But the share played by inheritance in tuberculosis is real and not 
at all in the direction of predisposition or inheritance of a so-called “tuber- 
culosis diathesis,” but instead a continuous progress towards immunity. 
Nature’s work with tuberculosis, as with other things, is a continued and 
generally successful attempt always tending to better and overcome defects, 
and there should be a more correct evaluation of the importance of the 
factor of inheritance so as to even enlist it along with other means of im- 
provement. 


Note: Tables I, IV and V contain the main detailed facts upon which the con- 
clusions were reached. 


RACIAL CHARACTERISTICS AS THE CAUSE OF THE 
LARGE DEATH RATE FROM TUBERCULOSIS 
AMONG NEGROES 


By CHarvLes R. Granpy, M.D. 


NorFoik, VA. 


IN THE year 1908 the writer published an article on the Negro consump- 
tive. At that time he believed that the large tuberculosis death rate was 
due primarily to the fact that the Negro had been living under the condi- 
tions imposed by civilization a relatively so much shorter time than the 
white man that he had not been able to adjust himself, and that in con- 
sequence a mental, rather than a physical predisposition was the basis 
of the trouble. 

After sixteen years observation in a clinic (averaging 27 calls a day 
last year) in which white and colored patients are seen on separate days, 
and records kept separately, I feel that it might be well to criticise this 
theory. In doing so I will largely confine myself to statistics and experi- 
ences in my,own city, where I come in contact with the Negro both ‘in 


_ the Departments of Health and of Education. 


Let us look first at the comparative vital statistics in Norfolk. In 1907 
the tuberculosis death rate for whites was 135, and for the Negro 433. 
In 1923 the Health Department gave the white rate as 48, and the colored 
as 214, though I believe that 60 and 240 respectively would be nearer 


the truth. In other words, the death rates in both races have been greatly 


reduced (the rate for the community having been cut in two), but the 
reduction in the white rate has been relatively greater. Still the reduction 
in the colored rate is much better than I dared hope for when I read 
my first paper in 1908. But when we compare what we are doing now 
against tuberculosis in both races with what we were doing in 1907 and 
1908, the improvement can readily be accounted for. In the first place 
Virginia now has an excellent sanatorium for Negroes where good results 


are obtained. Secondly, a great deal has been accomplished here in the 


health education of the Negro as is shown in his coming earlier for 
treatment, and in carrying it out better. And thirdly, his standard of 
living has improved. Still there must. be some fundamental reason for 


_ the tuberculosis death rate for the Negroes being four times that for the 


whites, even after a great improvement has taken place. 
Let us first see if there are any difference in nutrition and posture 
between the white and colored children which might have some influence 


on the problem, for William Emerson says, “The problem of tuberculosis 
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is the problem of nutrition.” It is our experience in the clinic, and the 
experience of the schools in Norfolk and Richmond, that the average 
colored child is considerably heavier for his height and age than the 
average white child. 

In corroborating this I have tabulated the weight charts for 967 
white schoolchildren and 822 colored children. These children are in 
the lower six grades, and their ages are from 6 to 12. I find that 24.6 
per cent. of the white children are 10 per cent. or more underweight, 
and only 14.6 per cent. of the colored children. (In doing this the older 
form of weight charts as issued by the National Bureau of Education were 
used.) The two white schools investigated were in the better residential 
district, and did not take in any of the very poor people. The two colored 
schools, while they were good average schools, naturally had for the most 
part children drawn from families who depended on day labor for their 
support and the average family income was far below that in the white 
schools, which emphasizes our point that the colored child is naturally 
heavier than the white, even though his income may be much lower. 

It is furthermore our experience that we rarely find the fatigue posture 
in a colored child except in light mulattoes where the white characteris- 
tics predominate. Viewed from this standpoint it seems that we should 
have less tuberculosis in Negroes than in whites, while we really have 
four times as many deaths among them. The probable explanation of 
this is that the heavier musculature of the Negro makes him weigh more 
and stand better, and that in consequence the height-weight tables worked 
out for white children are not correct for colored children. Indeed, all 
we can get from this part of the problem is that the height-weight tables 
are not infallible and that external appearances are deceiving in health 
as well as in other matters. 

As we have found more cases of open tuberculosis among colored 
than among white children, I have made a superficial investigation in 
regard to the possibility of bovine infection. In Norfolk the great majority 
of colored children are breast-fed, and when taken off the breast are 
‘given condensed milk, and seldom if ever get raw cow’s milk. Indeed, 
the consumption of milk among the colored families is relatively small. 
The reverse of this picture is found among the white people, yet the 
tuberculosis mortality is greater among colored children and young 
people than among the whites. I sometimes wonder if a slight bovine 
infection may not act as a vaccination against future human disease, 
and thus be a blessing in disguise. We know the reverse is true in cattle, 
and I hope some one in charge of a large institution for children may 
be able to answer this question. : 

On the other hand there are differences in the course of the disease 
which have a bearing on the tuberculosis mortality in the Negro. It 
is very apparent that tuberculosis often gets good head-way in a colored 
case before there is much if any loss of flesh or energy, and we even oftener | 
find a well advanced case in which there is no history of cough. These 
people apparently feel pretty well, or at least do not give up and stop | 
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working, for they may come in with considerable fever and yet say 
they feel no inconvenience from it. It is difficult to decide in such cases 
whether the disease has been rapid or merely slow and insidious, but 
under either condition it means that the disease has advanced beyond 
the minimal stage before the patient has had warning of its presence, 
and thus has had his chance of recovery greatly reduced. Let us add 
to this the Negro’s tendency to ignore slight ailments, and we can readily 
understand why we do not diagnose tuberculosis in the Negro earlier; 
all of which has a decided bearing on his prognosis and death rate. 

As this is strictly a clinical paper I am not going to discuss the effect 
of the Negro’s manner of living on his mortality rate, except to say that 
it is certainly no worse than that of some of our foreign born Jewish 
citizens, who have probably the greatest racial resistance to tuberculosis. 
Is there a lack of resistance in the colored race to this disease? I think 
there is a general feeling among medical men that this is true, though there 
still may be some who believe that the high death rate is due to the fact 
that the Negro does not get a fair show. It is interesting to note that 
Dr. H. G. Carter, who is getting splendid results at our State Sanatorium 
for Negroes, has found the prognosis to be better in mulattoes than in 
pure Negroes, the larger admixture of white blood, the better being the 
prognosis. : 

We know that the Negro differs from the white man in regard to his 
resistance to other diseases. Thus all Southern medical men have noticed 
that the Negro can apparently overcome twice as much pyogenic infection 
as the white man. Syphilis also apparently runs a different course, it being 
next to impossible to elicit a history of secondary symptoms in a Negro 
with tertiaries and a 4 plus Wassermann. And the tertiary manifestations 
also differ in the races, the Negro’s osseous and vascular systems being 
most markedly affected, while the nervous system seems largely to escape, 
such complications as tabes and paresis being very rare. | 

Dr. Carter says that he has a far greater percentage of “the young adult 
type” than at a white sanatorium. This certainly shows a high lack of 
resistance, but I doubt if he is correct in thinking that this is due to 
absence of contact, which is now found by.the Negro on every side. It 
appears to me rather to be due to a lack of inherited or racial resistance 
which is not strong enough to stop an infection that might be easily control- 
led in a white case. This is borne out by observation on cases who have re- 
turned from our white and colored sanatoria, which show end results 
to be much better in the whites, for of our cases who have returned from 
the sanatoria in 1920, 1921 and 1922, 20 per cent. of white cases have died, 
while 38 per cent. of colored are no more. 

This is also shown by the fact already reported that cases with very 
few symptoms show well marked lesions on physical examination, and 
that after they show symptoms the disease progresses rapidly. According 
to Krause, this lack of reaction shows a lessened resistance, when com- 
pared with a white case, for it is necessary to get up a resistance in order 
to produce symptoms. This “young adult type” is also found much more 
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frequently in the young colored child than in the white, while the average 
age at which the disease develops is younger in colored than in white 
cases. This also is apparently due to the Negro’s lack of resistance, as these 
cases likewise have a worse prognosis than similar cases in white people. 

I am sorry that I cannot give comparative statistics in regard to the 
relative frequency of miliary and pneumonic forms of tuberculosis in the 
two races, as my principal experience is in the dispensary rather than 
in the hospital. Still I feel sure from my rather limited experience that 
these forms are much more frequent in the colored race, as might be 
expected from the relative lack of resistance. 

It seems that the Jew, for instance, having been accustomed to tuber- 
culosis for centuries, has developed a strong resistance, while the Negro 
who has been subjected to it for only a few generations has not yet 
developed much of a resistance. Thus, I would give a better prognosis 
to a Jew with tuberculosis than to a Gentile, to a white man than to a 
Negro, and according to Dr. Carter, to a mulatto than to a pure blooded 
Negro. 

I do not, of course, deny that the Negro’s manner of living and his 
being not yet entirely accustomed to living the life which the white man has 
gradually developed through the centuries, has an influence on his morbidity 
and mortality from tuberculosis. But when you see a big, strong Negro with 
a moderate infection go on and die in spite of treatment, and a weak Jew 
with a great deal more trouble get well, the effect of racial or inherited 
immunity stands out prominently over and above the other causes. I 
do not mean that tuberculosis among Negroes cannot be reduced nor that 
cases cannot be cured, for we have already proved the contrary, but I 
do mean that lack of racial resistance will make the problem a long, hard 
one, which will require the best efforts of our best men to conquer. 

To summarize: While our statistics show that colored children 
weigh more than white children and are thus apparently better nourished 
and have better posture, there is more tuberculosis among these children 
and young adults than among the whites. Relatively the same preventive 
and curative work is being done for the two races in Virginia, and the 
total tuberculosis death rate has been cut in two in the last 15 years, but 
the improvement is greater in the white race whose rate is now about one- 
fourth that of the colored. The large tuberculosis death rate of the 
Negro is felt to be due to a racial lack 'of resistance due to a relatively 
short period of contact with the disease rather than to bodily weakness 
or manner of living, though great improvement can be made in this last 
respect. 5; 


SOME OF THE NON-TUBERCULOUS PULMONARY 
LESIONS 


By Martin F. Stoan, M.D. 


BALTIMORE 


Tue chest from the standpoint of clinical speculation and diagnosis is 
one of the most interesting sections of the body, potentially inclusive of 
diversified pathological phenomena worthy of the best wits and skill of the 
medical profession. A clinician cannot often delve into this field before 
he becomes aware, ofttimes to this embarrassment, that this is true, and 
furthermore it is not long before he becomes fascinated by the hidden 
medical mysteries that his research reveals to him. His adventure into 
the domain of “Diseases of the Chest” as a specialty might have been 
accidental; he was in search of tuberculosis and was thrilled by the dis- 
covery of a pneumoconiosis. I do not believe that all of the clinicians, 
members of this great and progressive health organization, joined it solely 
for the study of tuberculosis per se’; they were attracted by the richness 
of differential diagnosis which its study affords. Members of the pro- 
fession casually interested in diseases of the chest are prone to apply the 
opprobrium “T. B. Specialists” to those who especially are. This implies 
that every lung case we examine we diagnose ipso facto tuberculosis. It 
is for the purpose of exposing this delusion and strengthening our case 
that I call attention to some of the numerous non-tuberculous conditions 
‘that one’s experience in this field reveals to him. 


Tuberculosis constitutes probably 75 to 80 per cent. of the cases of 
chronic and subacute disease of the lungs presented for diagnosis, and this 
fact should make a possible tuberculosis the chief objective of a thorough 
pulmonary examination. We cannot be successful “T. B. Specialists,” 
however, unless we are capable of detecting and diagnosing the remaining 
20 to 25 per cent. of the general run of lung diseases which are not due 
to the tubercle bacillus. 


The problem is one of differentiation, and the more skilled one becomes 
in this study and the more seasoned his judgment, the better able is he to 
classify his data as he progresses in a particular examination, so that by 
the time he finishes the physical examination he is prepared to render an 
opinion that is correct in a surprisingly large number of cases. I emphasize 
“by the time he has finished the physical examination” in order properly to 
introduce the subject of history taking and to give it the important place 
in diagnosis which its resourcefulness justifies. 

It hardly seems necessary to hark back to the fundamentals of diagnosis 
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to a group of men such as this who have reached that advanced stage of 
medical experience and skill sufficient to justify the title “Internist,” but 
I submit there is no field of medicine that requires a more thorough 
consecutiveness of investigative procedure than ours. Diagnosticians in 
our organization who have reached the pinnacle of their profession, such 
men as Brown, Minor, Webb, Miller, White, Dunn, and hosts of others 
of equal ability whom I might name, evaluate the history and receive 
impressions (or hunches if you will) before they start the physical ex- 
amination. Incidentally these men are good internists because they are 
first good “T. B. Specialists.” 

The diagnostician who does not go back to the antecedents of his subject 

and learn what kind of stuff he is made of and then follow him through 
his life’s vicissitudes up to the present illness may correctly diagnose 80 
per cent. of his cases, but he not developing: consecutive thought and 
judgment that come to his aid when the diagnosis is a matter of previous 
illness, when the physical differences between a residual pneumonia and 
an abscess or a bronchiectasis and a tuberculosis, for instance, are so slight 
as to defy detection. The tendency is to proceed immediately with the 
more spectacular physical and various laboratory examinations. One 
cannot emphasize too strongly, even at the risk of boredom, the advantage 
and necessity of devoting at least one half of the time of the examination 
to the careful evaluation of the patient’s history. Consider it in its 
entirety from the standpoint of predisposing causes leading up to and 
terminating in the present illness whatever it may be; divide it conveniently 
into heredity, race, age, environment, occupations, operations, trauma, 
other diseases, pregnancy. The importance of each one of these factors 
becomes more obvious and more valuable in proportion to the thought 
given it. 
I fear that the ready recourse to the x-ray and fluroscope before the 
utility of the history and physical examination will be a definite deterrent 
to diagnostic acumen among the younger men, among whom I classify 
myself, and the procedure is to be discouraged. If possible make the 
diagnosis before looking at the x-ray plate. 


Charles S., age 11, was presented for examination. Complaint—Cough and 
blood spitting. F. H. Father age 43; has had a cough for 10 years. No examination 
made; 5 brothers and 1 sister living; all in fairly good health. P. H. At one year 
had pneumonia in both sides; came on suddenly with cough and vomiting. Measles 
age 6, following which he had pneumonia. This left patient with chronic cough. 
Pneumonia again at 7; since then cough is worse in summer and improves in 
winter. (Three years subsequent observation shows the reverse of this is true.) 
P. I. 18 months ago patient had a coughing attack and expectorated a teaspoonful 
bright blood. Sputum streaked for several days; a diagnosis of pulmonary tuber- 
culosis was made by family physician. Subsequent history one of periodic attacks 
of cough productive of large amounts of greenish sputum. Child finally taken 
from school because of complaint of other children of the disagreeable odor of 
patient’s breath and obnoxious sputum. The boy has had several copious pulmonary 
haemorrhages. 
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The abstract of history may make it more suggestive of bronchiectasis 
than it really was. As a matter of fact the history was confusing but 
there were two points that gave one a “hunch,” namely, the chronicity of 
cough since three attacks of pneumonia in childhood and the disagreeable 
odor of the patient’s breath and sputum. The examiner was prepared to 
find an extensive pathology at one of the bases with relatively clear apices, 
which was later confirmed, by x-ray. Numerous sputum examinations 
have not revealed tubercle bacilli. 

A diagnosis of bronchiectasis can be made with reasonable certainty 
on copious thick expectoration, foul-smelling or not, usually well nourished 
condition of patient and clubbed fingers. Chronic pulmonary tuberculosis 
produces clubbing of fingers only when there is a cavity present which 
permits pus accumulation and absorption. The clubbing is seldom more 
than slight. Symptoms are pronounced but the signs are sparse in bron- 
chiectasis. It must be remembered that bronchiectasis may be due to a 
foreign body, tuberculosis or streptothrix with which it is then associated. 
A chronic dormant tuberculosis may be reactivated by a bronchiectasis. 


E£. P. M., male, age 67; seen 9-1-22. Complaint—Cough since 3-4-22. Yeap fe 
nothing of importance. P. H. Scarlet fever age 15; heavy smoker; periodical 
drinker; average weight 160; lost 30 pounds since March. P., J. Developed cough 
and shortness of breath in March; these symptoms have persisted since; recently 
has been raising large quantities of sputum in the early morning; 10 days previous 
spat blood. Examination shows: recent loss of weight; bad teeth; lymph glands 
enlarged. Chest—broad:;: long; costal angle 70 degrees. Lungs—right—percussion 
note impaired over upper front and back; breath sounds harsher than normal 
in these areas; no localized moist rales to be heard anywhere; few fine dry rales 
scattered over upper back. Left—Area of dullness along entire edge of sternum ex- 
tending out to anterior axillary line in 4,5, and 6, interspaces; tubular breathing and 
bronchophony are heard in 3rd and 4th interspaces near sternum border. Numerous 
coarse medium and fine rales are heard in the same area. Heart P.M.I. 5th 
interspace outside mammary line; soft systolic murmur at apex. Blood vessels 


thick and tortuous; pulse 110; blood pressure 150-60; equal on the two sides. 


Abdomen negative. Summary of examination—arterior sclerosis; mitral disease; 
chronic pulmonary tuberculosis; non-tuberculous consolidation lower lobe of left 
lung. Sputum positive for tubercle bacilli. During the examination the patient 
had a coughing spell and produced about 50 cc. of thick purulent sputum of foul 
odor in one mass. The patient was inverted and another 50 cc. were brought up. 
We felt justified in assuming that the lesion at the left base was a bronchiectasis. 
The x-ray and subsequent behavior of the patient bore out the assumption. 


A study of the symptoms in differential diagnosis of diseases of the 
chest is most interesting and instructive. Those usually considered 


peculiar to the chest are cough, expectoration, shortness of breath, pains 


in the chest and blood spitting. It must be remembered, however, that 
irritation anywhere along the respiratory tract may be provocative of 
any one or all of these symptoms, and one who does not combine a nose 


_and throat examination with that of the lungs may be embarrassed to learn 


later from an outside source that his patient’s symptoms disappeared after 
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a successful operation on his ethmoid cells or even on his embedded tonsils. 

I agree with those who teach that blood spitting must be thought of 
inseparably with tuberculosis until its cause is proven otherwise. This 
is part of our creed. Blood spitting is the one symptom which we as 
“T. B. Specialists” see minimized or ignored with disastrous results so 
often by general practitioners and specialists in other fields that we can 
give thanks as the Pharisee that “we are not like other men are.” 
But listen! 


Mrs. E. B. age 25, examined October 15, 1920. Complaint—Pain in right shoulder 
and chest, blood spitting. F. H. and P. H. of no significance. P. J. June, 1920 
patient developed “cold” and sudden pains in right shoulder. After several coughs 
she brought up some blood-tinged watery sputum. Had several night sweats 
during summer. 

During the week previous to examination she had another attack of sharp 
pain in the shoulder and chest, cough, and blood-streaked sputum. She felt 
feverish. Early in the morning of the examination she had a similar attack. 
Examination showed an unusually well nourished woman; mucous membranes 
healthy; positive findings were an area of impairment below the right clavicle; 
a “clicking sound” was heard in the same area and few superficial fine rales 
were heard above the 5th dorsal spine on the same side. A few rales of the 
same character were heard in the left upper interscapular area. From the history, 
the character of the signs, and their location at the apices, the logical diagnosis 
was incipient pulmonary tuberculosis. 

As the patient entered the consultation room after adjusting her clothing she 
said casually: “Doctor, I forgot to mention that. I brought up some pebbles 
during the attack of coughing last week and this morning, and I have brought one 
along for you to see. She exhibited a small pearl-like stone about the size of a 
millet seed of spiral shape with a sharp cutting end. Upon further quizzing it 
was revealed that a stone, usually only one at a time, and during an attack of 
coughing, appeared after a paroxysm of pain. The blood streaked sputum came 
with and after the stone. The diagnosis of pulmonary tuberculosis was erased 
and one of bronchiolithiasis was substituted. The patient has had two attacks 
since, at which time she brought up one stone each time. She has spat no stones 
since December, 1920 and the only symptom she ever has is an occasional burning 
pain beneath the right scapula. She is enjoying. splendid general health and weighs 
172 pounds. 


These true bronchial stones have no etiological connection with tubercu- 
losis. They are probably due to that strange phenomenon popularly called 
“stone diathesis’” which renders some people prone to stone formation; 
some have them in the kidney, urinary bladder, some in the gall bladder, 
and others exceedingly rarely in the lungs. There is another type of 
“stone-spitter’ as the following case will illustrate: | 


The patient, male, age 25, seen at the Veterans Bureau, had extensive pulmonary 
and laryngeal tuberculosis; both lungs contained cavities and areas of softening. 
This patient on several occasions spat up numerous small jagged concretions easily 
crushed. After careful washing and crushing a number of these were separately 
stained and examined microscopically, one showed tubercle bacilli, These stones 
were considered to be small calcified tubercles which were being eliminated with 


necrotic tissue. 
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Harold T., age 38, examined February 9, 1921. Complaint—Blood-streaked sputum, 
F. H. of no importance. P. H. Whooping cough when a child. Typhoid fever 
10 years ago lasting four weeks. Mild attack of “fly” in fall 1918. Turbinectomy 
1900, 15 years ago spat blood while playing football; has had a recurrence practically 
every year in the cold months. This is not accompanied by any other symptoms. 
Usually lasts about 10 days. P. J. Has had streaks of blood in sputum for past 
week; he is quite nervous about it and says that the blood-streaked sputum is 
result of a cough. P. E. weight 191%; height 5’ 1014”; nose shows scars of 
operation in right side; tonsils are cryptic. There are several dilated venules on 
posterior wall pharynx. The positive findings of the chest are: numerous medium 
sized rales superficially located below the 6th dorsal spine extending toward the 
base on the left side. No appreciable change in percussion note or breath sounds. 
A ientative diagnosis in this case was cryptic tonsils, pharyngitis, and a basal 
infection in the lower left lobe. Numerous sputum examinations negative for T. Be. 
X-ray diagnosis: Peribronchial infiltration in lower left lobe. Patient was seen 
again September 20, 1923. Had had one or two colds since first visit. There are 
still a few rales at the left base in back; tonsils are chronically enlarged; sputum 
negative. Diagnosis: No tuberculosis. Chronic basil infection. Chronic tonsillitis, 
The well nourished condition indicated the absence of toxicity. The long period 
of chronicity, the clear apices, the fair sized lesion at the left base, were sufficient 
to justify a negative tuberculosis diagnosis. A practitioner had made a positive 
diagnosis because of the blood spitting and presence of rales in patient’s lungs. 
Sputa have been persistently negative for tubercle bacilli. 


This case represents a type which usually fills the chest specialist’s office 
in March and April while the spring infections are on. The symptoms 
are cough and free expectoration, occasionally blood streaks, and pains 
in the chest. The positive findings are abnormalities in the nose or bad 
tonsils and rales of various sorts found toward the bases in back, particu- 
larly the left. The coarse and persistent rales there usually denote chronic 
peribronchial infiltration and that the patient has had similar attacks before. 
Very likely the unhealthy condition of the upper tract renders the patient 
liable to these winter colds which extend by contiguity perhaps into the 
bronchial tubes below. 


John T., age 13, examined December 5, 1921. C omplaint—Cough and night sweats. 
F. H,. Father age 46; has pulmonary tuberculosis. P. H. Measles age 7, followed 
by double pneumonia; since then has had intermittent cough. October 9, 1920, 
had adenoids and tonsils removed; gained weight and felt entirely well until 
onset of present illness. P. 7. Patient has been coughing for past two weeks 
during which time he has had several night sweats. Cough is productive of thick 
white expectoration more abundant in the night than on awakening. Sputum has 
not been blood tinged; has had an occasional sharp pain in the lower right chest, 
not especially aggravated by breathing. Cough is aggravated by lying position and 
is more productive at that time. Sputum has had no odor. P. E. Lungs—Apices 
are essentially normal on percussion and auscultation. On the right impairment 
begins at dorsal spine 6 and gets progressively duller toward base. Dullness 
extends to mid axillary line. At inferior angle of scapula there is a large area of 
tubular breathing. In a smaller area and nearer the vertebral column there is 
whispered bronchophony. 

The two areas overlap but do not entirely coincide. There are numerous 
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rales beginning at the 4th dorsal spine and extending toward the inferior angle 
of scapula. They do not entirely cover area of dullness, bronchophony tubular 

breathing. On the left there is an area of impairment at extreme left base suggesting | 
Grocco’s sign. There are no rales in this area, and no change in breath sounds. 
The symptoms are too acute for this massive lesion to be a tuberculous one unless 
it be a tuberculous pneumonia and, patient is not clinically sick enough for that. 
He is not sick enough for an ordinary pneumonia. Diagnosis: Consolidation right 
base; non-tuberculous in character. X-ray diagnosis: December 5, 1921, lungs clear. 
(This discrepancy was a surprise to the clinician but it is not an infrequent 
occurrence.) Sputum negative for tubercle bacilli. No particular organism present. 
No leucocytosis. Patient was seen again January 16, 1922. The area of dullness 
had cleared remarkably. The breath sounds were rather suppressed; there was no 
broncophony and no rales. Sputum negative. Final diagnosis: non-tuberculous 
basal infection at right base. The outstanding features were the relatively acute 
onset and disappearance of lung signs, lack of clinical distress, and the negative 
findings of the x-ray. 


In diseases of the lungs there is no exact relationship between severity 
of symptoms and extent of disease; most harrassing symptoms may be 
produced by limited pathology or few symptoms produced by extensive 
disease. Pulmonary tuberculosis as a rule does not produce a continuous 
exhausting cough, but one occurring spasmodically with intervals of rest. 


Mrs. L., age 45, in January, 1923, developed a distressing cough which was ~ 
almost continuous when sedatives were not used and productive of mucoid expec- 
toration which on several occasions was tinged with blood. Temperature varied 
from 98 to 100.5 and was elevated as often in the a. m. as in the p. m. She was 
seen by three practitioners who made a diagnosis of pulmonary tuberculosis. 
T.Be. were not discovered. On examination impairment, harsh breath sounds and 
whispered voice were elicited in the upper right lobe in the back. There were 
no rales in this area. At the left base in back was another large area of impair- 
ment with a smaller area of whispered broncophony and bronchial breathing 
superimposed. There was an extensive shower of medium coarse rales over entire 
lower left back. A few of these rales were heard at right base and occasionally a few 
scattered ones extended toward the spine of scapula on left side. The outstanding 
features were: the incessant cough of limited productivity; signs of fibrosis at_ 
right apex and a larger presumably unassociated lesion at the left base. A clinical 
diagnosis of healed tuberculosis right apex of no significance and a non-tuber- 
culous basal infection left base was made. Complete clinical laboratory examinations 
essentially negative. Two observers made a diagnosis later of active tuberculosis 
and changed their opinion only when a pure culture of strepthothrix was obtained. 
Tubercle bacilli have never been recovered. It was the constant wracking cough 
and its chronicity; the character of the physical findings particularly their location 
at the base that made the examiner feel that the case was not one of clinical 
tuberculosis. The case was interesting from the co-existence of healed tuberculosis 
and an active non-tuberculous lesion in the same chest. 


These few cases are cited to emphasize to what extent we can depend 
on past events and the symptomatology of the present illness in uncover- 
ing obscure lung diseases even before the physical examination is made. 

In further discussion of the subject of non-tuberculous pulmonary 
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lesions aside from the standpoint of history, I wish to present the following 
cases: 

(1) pneumoconioses; (2) foreign body; (3) aesophaegeal deverticu- 
lum; (4) encircling thyroid; (5) dermoid cyst; (6) amoebic abscess; 
(7) metastatic lympho-sarcoma ; all of which at one time in their progress 
were suspected of being tuberculosis of the lungs. 


James C., age 56. Complaint—Shortness of breath and cough. F, H. negative. 
P. H. Usual disease of childhood; no known serious illness up to the present. 
Moderate drinker and smoker; had worked 25 years as an inspector of grain in 
an elevator. According to his statement he frequently became choked with dust 
from the grain and would have prolonged attacks of coughing; six years prior to 
examination he developed shortness of breath and severe headaches ; he expectorated 
frequently. No known night sweats or blood spitting. He applied to a tuberculosis 
dispensary and a diagnosis of tuberculosis was made and he was sent to a 
sanatorium where he remained nine months. He gained weight and was generally 
benefited. Continued to cough and expectorate upon returning home; no tubercle 
bacilli were recovered from sputa. ‘Later positive findings in the case were: a 
barrel-shaped chest hyperresonance over both bases, distant but pronounced expira- 
tion throughout and a few transitory sibilant rales extending downward from both 
hilums in the back. The breath sounds toward the apices were harsher than 
normal but no rales of any description were found in these areas. The x-ray 
showed increased root shadows and peribronchial infiltration in both lower lobes. 
From the history of many years’ exposure to grain dust, the physical and x-ray 
and negative sputum findings, a diagnosis of pneumoconiosis and emphysema was 
made. 


One cannot think of pneumoconiosis without associating with it the 
name of one of our honored members, H. R. M. Landis, who has made 
such an exhaustive study of the subject. Pneumoconiosis is a disease we 
can overlook very easily if we haven’t a clear idea of the patient’s history 
with special reference to occupation. We have observed it in stone-cutters, 
fertilizer-makers, and grain handlers. The clinical picture is one of 
chronic bronchitis and emphysema. It is seen in different stages from 
mild to extreme; there are no distinctive organisms in the sputa. Blood 
streaks are frequent. 


Or. L. H. G, age 53. Prior to his last illness patient enjoyed good health 
in October, 1919 while eating cnicxen soup he had a severe attack of coughig¢ 
during which he almost suffocated. When able to talk said he had inhaled a 


piece of bone. He felt he had coughed it out and gave the matter no further 


thought. During the fall he complained of occasional pain in right side and 
coughed some. The following February he had a severe attack of “flu” and 
pneumonia localized in right side. Expectoration abundant. Sputum cultures 
showed staph. aureus and m. catarrhalis. No tubercle bacilli in several sputa, 
Leucocytes 15,900. Physical and x-ray examinations revealed right apical fibrosis 
of no consequence and an increase in right hilus shadow. Particular but a fruitless 
search on the film was made for a chicken bone shadow. Wasserman negative. 
Blood sugar .11 per cent.; Urea Nit. 137 mgms. Guinea pig inoculations inconclusive 
Teeth were x-rayed and several with apical abscesses extracted. 

The clinical impression was post influenzal bronchitis and probably early 


214 NON-TUBERCULOUS PULMONARY LESIONS 


bronchiectasis. Patient improved and in fall was apparently clinically active and 
well. A recrudescence occurred in February, 1921. Further physical and laboratory 
examinations confirmed the former findings and gave no new information. Several 
sputa, tubercle bacilli negative; one showed some non acid-fast rods. Patient 
went to Saranac Lake for the summer to avoid a possible flare-up of latent tuber- 
culosis. The impression there was: Slight tuberculous activity of the right apical 
lesion. No tubercle bacilli were recovered. Patient gained strength and consider- 
able weight and was preparing to return to Baltimore when on September 7th, 
he had an attack of mental confusion and developed slight general paralysis. 
This entirely passed off in two days, but he had a red nodule on one wrist and an 
old buck shot wound on the leg became somewhat inflammed. On September 9th, 
he developed a convulsion with unconsciousness and wrist-drop of right hand. 
Leucocytes 25,000; polys. 78 per cent. Spinal puncture showed increase in globulin; 
cells 4. Several more convulsions and paralysis of right side and slightly on 
left developed. Blood culture sterile, leucocytes 24,000. Polys. 85 per cent. 
Temperature slightly elevated. Patient became comatose and died September 15th. 
Clinical diagnosis: Non tuberculous pulmonary infection. Thrombosis cerebral 
vessels. Autopsy revealed no tuberculosis except an old lesion of the pleura at 
the apices. A chicken vertebra was found in the lower right bronchus. The wall 
of the bronchus was ulcerated and inflamed. This inflammation extended into a 
fibrosed section of the lung containing two small abscesses. There was a large 
abscess on right side of brain and a small one on the left. Streptothrix was 
found in lung, brain, skin, and kidneys. The question is, was the streptothrix 
carried in by the chicken bone or did it become superimposed later. The patient 
was asked to submit to a bronchoscopic examination soon after the accident but 
refused. Certainly this was the thing to have done. 


This case is interesting especially from the combination of lesions. 
The patient had a slight tuberculous infiltration which we may assume 
had been of no clinical significance for years. He recently inhaled a 
chicken bone which probably acted as a local irritant only. The chicken 
bone acted as a vehicle for streptothrix or it was a predisposing factor in 
the later implantation of the fungus. The streptothrix created the abscesses 
and caused the patient’s death. 

The moral of the story is to make a bronchoscopic examination of all 
cases of suspected foreign body in the lungs, and if the findings are 
positive to follow it with suitable bronchoscopic treatment. 


J. A. C., male, age 55 years. Complaint—Much expectoration early in the morning; 
difficulty in swallowing. F. H. of no significance. P. H. Diptheria age 10 years, 
no sequella. Otherwise unimportant. Heavy eater and smoker. Average weight 
for past three years 222 pounds; has had occasional night sweats for the past 
3 to 4 years. Two years ago had a severe attack of coughing due to a scratching 
sensation in the throat which he says has never entirely disappeared. About six — 
months ago he noticed that on lying down he would expectorate and in the early 
morning he would bring up 4% cup of clear watery fluid. Recently during attacks 
of coughing soon after meals he seems to bring up the last mouthful of food. 
There has been no hoarseness; no blood spitting, no loss of weight. Several 
close friends have been distressed by his cough and fear he has developed tuber- 
culosis. P. E. Patient is slightly obese. Pupils small and react slowly to light and 
accommodation. Pharynx is markedly injected. True cords normal; false cords 
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injected. Tonsils enlarged. There is no general glandular enlargement. Examination 
of lungs reveals impaired resonance at extreme base in back on both sides. Breath 
sounds are somewhat distant over lower fronts and there are a few scattered 
transitory rales along base. Apices are relatively clear. Mediastinum is wider than 
normal. It is impossible to outline the heart. Blood pressure 152-110; blood 
vessels soft. 

The remarkable event of the examination occurred following a spasm of cough 
which resulted in the eructation of about 2-3 cc. of food particles which apparently 
did not come from the stomach. On palpation of the neck marked localized 
subcutaneous emphysema was elicited above the inner third of the right clavicle. 
From the history of food spitting and localized emphysema, a tentative diagnosis 
of esophoegeal diverticulum was made. Barium was administered and the tentative 
diagnosis was confirmed by x-ray. Blood Wasserman negative, Sputum negative 
for tubercle bacilli. Operation relieved patient of a distressing condition. 


G, F. P., male, age 44 years. Complaint—Coughing and gagging. F. H. Father 
died of cancer of liver; mother died of cardiac disease; no brothers or sisters. 
P, H. Pertussis age 15 years; measles short while after; no sequella. Submucous 
nasal resection age 26, to relieve difficult breathing. P. J, Patient has had a per- 
sistent cough for the past year. Seldom expectorates. He is short of breath 
occasionally on exertion and at times upon lying down. He has had no night 
sweats, pains in chest, or blood spitting. At times he is quite nervous, especially 
during attacks of shortness of breath. Recently he has been having severe attacks 
of coughing on attempting to lie down. These have been followed by shortness 
of breath and nervousness. His physician has suspected some sort of lung trouble. 


P. E. Height 5’ 634”; weight 186. Larynx normal. Cords approximate on phona- 
tion. Lump size of a pigeon’s egg partly hidden by the sterno mastoid muscle and 
apparently connected with the thyroid. Pressure upon this lump produces attacks of 
coughing with a distinct goose cry quality. Heart and lungs are essentially clear. 
Blood pressure 124-80. X-ray chest and neck show as follows: “There is nothing 
in the soft structures of the neck to suggest a tumor pressing on the trachea. The 
fat and muscles appear unusually well developed, the muscles standing out clearly.” 
The apices appear cloudy, suggestive of old fibrosis. There is also fibrous infiltra- 
tion of the lungs. There is more than normal infiltration of the right and left 
hilum, where numerous calcified shadows are to be noted. This infiltration appears 
more marked on the right and extends upward to the right mediastinum. The 
heart is a little enlarged. The amount of infiltration of the right and left hilum 
and the right mediastinum is strongly suggestive of mediastinitis. Wasserman 
negative. Sputum negative. The patient was observed further with a tentative 
diagnosis of adenoma of the thyroid. Definite evidences of hyperthyroidism 
manifested themselves. Four months later he submitted to an operation. A cyst 
about the size of a pigeon’s egg was removed from the right lobe of the thyroid. 
It was largely substernal and was exerting considerable pressure on the trachea. 
There were adhesions due to recent inflammation. The patient made a complete 
recovery and has been free of coughing attacks since the operation performed 


July 14, 1920. 


This case is cited to illustrate to what extent pressure by extraneous 
bodies on the respiratory apparatus may produce symptoms simulating 
lung disease. It also demonstrates the need of careful general physical 
examination in every case of obscure pulmonary disorder. Could the 
shortness of breath at the age of 26 have been due to the same cause? 
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A. B., age 14, F. H. Unimportant. P. H. Measles, pertussis and scarlet fever 
at an early age. Subject to colds and tonsillitis. P. J. Four weeks ago noticed a 
dull aching pain at upper end of sternum; three weeks ago patient developed cough, 
coryza and general malaise. Lung trouble was suspected. Positive findings of 
physical examination were: Tonsils unusually large, almost meeting in median 
line. Thorax: right chest bulges slightly, a small node is noticed at upper end of 
sternum. On right the percussion note is flat from third rib to base extending out 
to anterior axillary line. Breath sounds are diminished in quality over area of 
dullness and whispered voice is not heard. On left few transitory medium-sized 
rales are heard along 3rd rib; no rales. The signs are those of compensating 
emphysema in this side. R.B.C. 3,660,000; W.B.C. 6,600. Haem. 68. Urine negative. 
X-ray shows a large rounded mass in right. Fluroscopic examination shows 
shadow moves freely on deep inspiration and reveals lung tissue posteriorly and — 
below. Liver shadow pressed down. No pulsation. Right apex clear. Left lung 
clear. Heart displaced well to left. Ten days latter an incision was made over 
swelling at suprasternal notch and a quantity of pus and granular debris containing 
hair was removed. The “node” proved to be the upper end of a large dermoid 
cyst which was removed. 


Charles M., age 38. Complaint—General weakness. FF. H. Four sisters and 
brothers died of tuberculosis. P. H. General health poor for past 15 years; no 
history of pneumonia, pleurisy, typhoid. Injury to leg four years ago. P. J. Patient 
has been coughing and spitting blood mixed with fetid sputum for two years; 
says he has had streaks of blood almost daily, during this time lost 50 pounds 
weight. Positive physical findings marked anemia, unusual amount of pyorrhoea 
enlarged spleen. Chest is flat, expansion poor. There is an area of dullness on 
right from 3rd rib to liver from mid clavicular line to mid-ax line. Breath sounds 
and whispered voice are suppressed in this area; a few fine rales are heard along 
upper edge of dullness. Fluroscope showed dense circumscribed area in right 
lower lobe near base with translucent center; it appears adherent to diaphragm. 
Left—lung is clear. Aorta and heart not enlarged. X-ray: apices slightly cloudy. 
From 5th rib on right to base there is a markedly dense shadow. Its borders are 
fuzzy. Impression—lung abscess. A small amount of pus was aspirated, Cultured 
pneumococcus. No T.Bc. in sputum. R.B.C. 3,020,000. W.B.C. 15,700. Haem. 58 
per cent. P.M.N. 79 per cent. Eosin 2 per cent. S.M. 2 per cent. Wasserman 
negative. Cavity drained by rib resection. Cavity size of small grape fruit filled 
with pus mixed with blood. Scrapings. taken from abscess wall showed numerous 
large amoebae. 

Quinine sulphate 1-1000 used in abscess packs. Urticaria developed. Emetine 
packs later substituted. Bronchial fistula developed. Dakins could not be used. 
Wound had closed in six weeks. No amoebae found in stools. 

Two months after operation x-ray showed slight infiltration at right base. 
Patient was discharged from hospital in fair general condition. Some muco- 
purulent expectoration. No organisms. 


Rey. Spiken, age 34. Enlarged cervical lymph nodes left side; glands removed 
by surgeon in Buffalo eight years ago. Studied by pathologist who made diagnosis 
of primary lymphosarcoma. No symptoms referable to any other part of body. 
Three months later developed dyspnoea and cough. X-ray of chest and fluroscopic 
study revealed circumscribed rounded shadows in right mediastinum which did 
not pulsate. Interpretation. LLymphosarcoma—metastatic. Returned home and 
about three months later died suddenly. These cases usually die suddenly. 


SYPHILIS IN TUBERCULOSIS 


By HENry BoswE Lt, M.D. 


SANATORIUM, Miss. 


Ir is the intention of the writer to present in this paper only the clinical 
side of this subject, in the hope that it will be of interest to both the 
tuberculosis specialist and the syphilographer. 


In the past several years in making examinations of several thousand 
chests the writer has seen in consultation eight cases diagnosed as pulmon- 
ary tuberculosis which proved to be syphilis with no existing tuberculous 
lesion, and in the routine examination of the admissions to the State 
Sanatorium during the past year, about one per cent, of those admitted 
for tuberculosis had a positive Wasserman reaction in addition to active 
tuberculous lesions. These facts have led us to believe that syphilis of 
the lungs is very much more common than has been suggested heretofore, 
and in our series of cases the physical signs were not those suggested by 
most of the writers on this subject. 


In all of the eight cases observed in consultation the history of their 
illness was that of an early or moderately advanced tuberculous process, 


all of them giving the history of bad feeling, loss of energy, loss of weight 


and strength, cough. Six of the eight reported expectoration of blood. 
Cough was usually worse at night, and in most instances expectoration 
was greater in the early morning. Three of the eight had an offensive 


_ odor of the expectorated material. The others reported a clear mucous, 
_ except when blood-tinged. 


The chest findings in these cases were about as follows: Percussion: 
hyperresonant note over the periphery of the lung in four of them; a 
hyporesonant note about the hilus and extending to the anterior axillary 
line on the right side, middle lobe of lung, in two; and dulness in the 
tight base in two. A few coarse rales were scattered over the chest in 


all of the cases, but disappeared on continued deep breathing exercises. 


A slight increase in the tubular breathing was thought to be found in all 
of the cases but one, where all breath sounds were very indistinct, due, 
as we thought, to a thickened pleura. 


The elevation of temperature in all of these cases was almost typical 
of tuberculous process. Laboratory findings: sputum negative on repeated 
examination. Routine Wasserman positive in all of them. The diagnosis 
was confirmed by placing the patients immediately on the specific treatment 


with uniform good results. It might be mentioned that in these cases 


only three of them were radiographed and showed nothing but an increase 
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in fibrous tissue along the larger bronchial tubes with increased density 
of the hilum. | 

Syphilis complicating tuberculosis, in our experience, offers in many 
cases a very difficult problem from the standpoint of treatment, taking 
much longer than in the uncomplicated case, and a very much more careful 
medication. In practically all of our cases we have used arsephenemin 
and mercury, beginning with smaller doses than are suggested in the 
uncomplicated case; it has been our experience that the use of iodides in 
tuberculosis complicating syphilis is contraindicated for the reason that 
iodides digest the caseous areas, breaking down the necrotic material, 
rendering inert the antitrypsin which is the normal preventive of the 
resolution of necrotic tissue. As a result the bacteria are set free to 
begin new areas of invasion, and in addition to this leave in the small 
cavities thus formed unsupported blood vessels which give us the constant 
menace of a hemorrhage. 

We offer this suggestion to the syphilographer—that in no case should 
a patient be treated by massive doses of iodides until his chest has been 
thoroughly examined for the presence of tuberculous lesions. When this 
was suggested to one of the men in charge of one of the larger clinics 
of this country last year, he remarked to me that it was not uncommon 
in their clinic for a man to develop suddenly a very active and fatal 
tuberculosis during his treatment for syphilis. In my experience I have 
seen only one such case. 


CONCLUSIONS 


1. Syphilis of the lung is far more frequent than has thus far been 
reported. 

2. It so closely resembles tuberculosis that it requires careful and 
repeated examinations to differentiate. 

3. It can be proven only by administration of the specific treatment. 

4. In complicated syphilis and tuberculosis the treatment should be 
free of iodides. | 

5. No patient should be treated for syphilis until the presence or 
absence of tuberculosis has been established. 
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TUBERCULOSIS AND ASSOCIATED SYPHILIS 


By Epcar D. Downrna, M. D., ann C. E. Harris, M.D. 


WoopMeEn, Coto. 


TUBERCULOsIs and syphilis are reported in percentages ranging from 
two to nineteen, with an average of seven, depending upon the class of pa- 
tients treated, the thoroughness of the records kept, the use of the routine 
Wassermann reaction, and the keenness of the clinician. 


FREQUENCY OF THE ASSOCIATION OF THE Two DISEASES 


Een vrawodranac seer. LORY Pel MRT 1.3 per cent. 
 codtmienmoanatorsumie soya orl) eile p90 ys 2.4 per cent. 
aa lonel owas oss FLOR eb 8 ke ks 3 per cent. 


STG) GES aS SS CO ee ee ee a rr 3 per cent. 
ES TTA ay Tt Me ae Ee oa ae 6 per cent. 
EE eS 28 RE ge ae NG STS an 6.4 per cent. 
Bricseoniinicinal yo vee... tek, 6.5 per cent. 
Boston Consumptives Hospital .................... 9 per cent. 
Melatoeteaii Natt aot 10.3 per cent. 
Reel ELOMe CO OIOTA Ce lees. os 4 ovo 6k ov eu nwa 11 per cent. 
COTES Ee SE aegis et ae 19 per cent. 

OE AT. 7 per cent. 


These diseases of first magnitude may be associated in the following 
manner : 

1. Sergeant and his followers insist that hereditary syphilis provides a 
suitable soil for the development of tubercle. They say that the stigmata 
of syphilis can be found in the background, in scrofula, sclerotic types of 
tuberculosis and in laryngeal tubercle. 

2. Recent syphilis may be followed by progressive tubercle. 

3. Syphilis may be engrafted on active tuberculosis. 

4. Clinical tuberculosis may become manifest in a person with remote 
dormant syphilis. The tuberculo-syphilitic whose lues has existed for an 
average of twelve years is the type that we have in our institution. The 
present report covers 93 cases,—43 living, 50 dead. 

We cannot emphasize too strongly the value of the routine Wassermann 
test as a means of ferreting out the syphilitic. Time and again the patient 
has denied venereal infection to the history clerk, but has given us complete 
details when confronted with a positive blood test. We believe, with 
Kolmer, that a repeatedly positive Wassermann in a tuberculosis person 
means he has associated syphilis in some form, either manifest or latent. 

The literature often pictures the tuberculo-syphilitic as having a high 
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blood pressure, severe and recurrent hemorrhages, ulcerative laryngitis, 
extreme dyspnoea, obese, and of the chronic fibroid type. Our cases cor- 
respond in part to this description: 


Prominent 

Symptoms Living Dead 
Blood Pressure 120-78 110-70 
Hemorrhages 44 per cent. 38 per cent. 
Hoarseness, Laryngitis 20 per cent: 33 per cent. 
Dyspnoea 83 per cent. 88 per cent. | 
Weight 88 per cent. (underweight) 92 per cent. (underweight) 

(30 lbs. substandard) (20 substandard) 

Fibroid Type 11 per cent. 20 per cent. 
Fever 58 per cent. 95 per cent. 
Tubercle Bacilli 67 per cent. 92 per cent. 


There are two extremes in the treatment of these combined diseases. 
One represented by J. L. Greene of Hot Springs, who believes that ac- 
tive energetic treatment kills the tuberculo-syphilitic, and the other by 
Cleaveland Floyd who treats his cases intensively. -Our records show cases 
who have apparently cured their tuberculosis and disregarded their latent 
syphilis, and we hear about others desperately ill who have been brought 
back to usefulness by antiluetic treatment. 


Results of Treatment. 


Dead Living 

Treated ae Treated Tn 
Total—50 cases} 20 30 Total—43 cases} 18 25 
Asresteds nj icin 5s 1 1 Arrested’). 91 eee 2 6 
(Jutescenty 2 Mah: sic 2 0 Quiescent ie is. sh eaee 2 4 
Imnproved 2 eee 7 8 Improved.) ..sicare sah 7 5 
Unimproved.......... 7 10 Unimproved..|... 400 3 2 
Died in sanatoria...... 2 8 Died in sanatoria...... 0 0 
Not classified......... 1 3 Not Clasgsified......... ut 8 

Classification of Above Cases 

DEAD Incipient 1 LIVING Incipient 4 

Moderately Advanced 15 Moderately Advanced 20 

Far Advanced 34 Far Advanced 16 


Our plan of treatment of these cases is now as follows: 

1. If there are no definite signs or symptoms due to the syphilis, but 
a positive Wassermann, and the patient is improving on the dietetic-hygienic 
regimen, then we delay treatment. 
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2. If they do not improve then we cautiously try to give them anti- 
syphilitic medication. 

3. In old men, over 55 years, with no symptoms but a history and 
a positive Wassermann, no treatment is started. 


CONCLUSIONS 


1. About 7 per cent. of average tuberculous cases will have syphilis in 
some form. 
2. Tuberculosis on a background of old latent syphilis is the type we 
have in the Modern Woodmen of America Sanatorium. 
3. Routine Wassermann reactions are absolutely necessary for a check 
on the tuberculo-syphilitics. 
_ 4. Judgment must be exercised in treating combined lesions of this type. 
9. The syphilologist must remember that salvarsan may light up a 
dormant tuberculosis. 
6. The result of the treated and non-treated cases in this institution are 
very nearly alike as regards length of life. 


SUGGESTIONS ON THE IMPORTANCE OF THE 
TUBERCULOSIS SANATORIUM IN TREATMENT* 


By Witi1Am C. Voorsancer, M.D. 


SAN FRANCISCO 


WHEN one looks through a year’s literature on pulmonary tuberculosis, 
to say nothing of the accumulation of a quarter century, he wonders why 
it is necessary to write a paper on any phase of this subject. The year 
1923 presented a prolific array to the knowledge already in our possession. 
One should therefore approach a subject of this character with trepidation 
and attempt in all honesty to add something to our present storehouse of 
knowledge if only to recite the personal application of well-known and 
accepted methods of treatment. We are still a long way from winning 
the fight against pulmonary tuberculosis. We are arresting and improving 
many—we are curing few. If we as physicians and specialists will only 
recognize this fact and frankly acknowledge it, then by the constant 
interchange of opinions and the publishing of any original method or 
rather original adaptation of an existing method we can be of great 
assistance to each other and our patients. 

Our laboratories and research workers have increased our knowledge 
of pulmonary tuberculosis—they have, however, accomplished little towards 
discovering a specific. . They have proven scientifically what we as 
clinicians have learned through observation, that tuberculosis is a disease 
of lowered resistance. The arrest of the disease depends upon the amount 
to which we can increase this resistance. Harms? states that “ordinarily 
tuberculosis heals in the primary stage, even infancy forming no special 
exception to this rule.” We have all had brilliant results which we 
doubtless have ascribed to our particular method of treatment rather than 
to the patient’s over-abundance of natural resistance. The most successful 
case in my experience was that of a patient who eight years ago had a 
very severe hemorrhage with all the classical signs of tuberculosis of the 
right upper lobe and numerous bacilli in his sputum. After two months 
of sanatorium care he had gained 25 pounds, his sputum was free of 
bacilli, he felt perfectly well and in spite of my protests left my care and 
returned to his employment. He has remained absolutely well ever since 
under no treatment. I emphasize this particular experience because had 
this patient received tuberculin or any of the numerous “specifics” in 
use at that period his cure would have been attributed to them. It was 
this experience which made me realize that some of the arrests claimed 


*From the Oaks Sanatorium, Los Gatos. 
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for tuberculin, which I was then using on all fever-free patients, would 
have happened without it. 

The passing of tuberculin is now an old story, but many of us a few 
years ago believed firmly in its efficacy as an aid in treating tuberculosis. 
It still has its place but in only a few selected cases which will not im- 
prove under other methods. It is therefore rather surprising to see the 
pendulum swinging back again and to read results attributed to tuberculin. 
Wilkinson’ states that after 25 years’ experience with tuberculin in hun- 
dreds of cases he advocates large doses 0.6 cm. to 1.0 cm. of a strong 
preparation (T.A.). He claims that of all his cases treated in 1910-11- 
12-stage one, all with bacilli in the sputum, none have been known to 
have died with tuberculosis in the succeeding ten years. A strange state- 
ment indeed—directly contradictory to your and my experience. These 


cases were all ambulant and in a beginning stage. We all get 80 per 


cent. arrests in this classification under any good method of treatment, 
but I have never known any author heretofore to claim 100 per cent. of 
his healed cases alive after ten years! | 

Much credence unfortunately is given to any article which claims 
definite results. The patient is constantly clamoring for a “serum” or 
sure cure and will place his faith in the doctor who has something “special” 
to inject. But tuberculin as a remedy for general use cannot come back. 
Hans Much under the name of “partigens,” abbreviation for partial 
antigens, introduced a modified form of tuberculin. He claimed to have 
isolated the non-toxic product of the tubercle-bacillus offering it as a 
cure of tuberculosis. His clinical associate Deike® is more conservative, 
stating in his recent book that partigen is merely a mild form of tuber- 
culin, safe in its use, not producing temperature or other measurable 
reactions. 

Much merely states, does not prove, that the non-toxic part of the tuber- 
cle-bacillus has more curative power than the toxic. Koch cured tuber- 
culosis to his own satisfaction in animals, and still he was proven wrong 
as regards the efficacy of tuberculin in humans. We have yet to see any 
report from reliable sources on the successful cure of pulmonary tuber- 
culosis by the administration of “partigens.’ We do know several un- 
toward results in spite of its much lauded non-toxicity. New investi- 
gation should always be welcome but it is to be deplored that so many 
remedies still in the experimental stage are heralded to the public as 
cures. The British medical journals contain numerous reports on the 
Spahlinger “serum’’ treatment but all these are conservative and make 


ho claims. Colbeck and L. R. Gloyne* report in the London Lancet on 
_I7 cases treated with Spahlinger vaccine. These observers simply give 


their results and make no comment or claim. This is wise because this 
newest vaccine with which Spahlinger has been experimenting for eight 
years is still an unproven remedy. We hope it will not have the usual 
record of most new therapeutic measures i.e. the sharp rise, a continuation 


of brief duration, and a slow decline ending either at a low level or in 
_ the “base line of oblivion.” 
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Chaulmoogra oil, after the brilliant results accomplished by Dean and 
MacDonald with the ethyl ester in the treatment of leprosy, was looked to 
hopefully for like effects in tuberculosis. Walker at the Hooper Research 
Laboratory of the University of California, after two years’ experimenta- 
tion on animals with a chaulmoogra oil ester of his own, states that he 
sees no effects on tuberculosis lesions. I was one of those permitted to 
use both the Dean derivatives of chaulmoogra oil from Honolulu and 
Walker’s preparations from San Francisco.’ I tried them on fairly well 
advanced patients for a period of six months starting with 1/10 cc. and 
increasing to 2 cc., injecting inter-gluteally. The clinical results were nil. 
Still reputable chemical firms are selling chaulmoogra oil preparations 
for treating tuberculosis and physicians of standing are publishing articles 
claiming arrests by this remedy. The failure of chaulmoogra oil, keenly 
disappointing to us all, should however be accepted. Persistence in the 
use of any remedy which by honest experience has been proven value- 
less causes loss of valuable time to the patient who’ might be aided by 
our still well tried and well known methods. 

Although all specific remedies, whether bacterial, chemical or bio-chemi- 


cal, which have been introduced since the discovery of the tubercle bacillus 


have failed as cures for tuberculosis, we can afford to be optimistic. 


We can without specifics arrest 80 per cent. of beginning cases of tuber- — 


culosis and can attribute this success to “sanatorium care” which has 
stood often assailed, but victorious since its foundation by Dettweiler. 
For years we have heard of the “home treatment” of tuberculosis being 
as beneficial and efficacious as the sanatorium—that the same regimen can 
be carried out at the former as the latter. In refuting this argument I 
tell my patients that at the sanatorium they become part of a system—at 
home the system must be brought to them. There has been for years a 
pronounced propaganda against sanatoria led by reputable authorities, 
some of whom honestly believe that just as good results are obtained 
by keeping the patient at home in bed. Fishberg is rather strong in his 
opposition to all sanatoria but offers no substitute. Many have criticized 
the sanatorium because it effects too small a percentage of cures. Out 
answer should be: give us the patient in an early enough stage, and our 
results will be greater than by any other method. We ourselves as tuber- 
culosis specialists and believers in sanatorium care must divest ourselves 
of any erroneous ideas as to our accomplishments. We do not, except 


in rare cases cure tuberculosis. We render it passive, and we should 
explain to our patients when they leave the sanatorium that the proper — 
after care and the application of the knowledge gained in the sanatorium is _ 
necessary to keep it passive. Martin F. Sloan,® after withdrawing from ac- 
tive sanatorium practice, reviews his fourteen years’ experience and states _ 
that “in the sanatorium we have the means of contributing to the price-_ 
less state of health of the individual and the community in a far larger — 
measure than in any other of the agencies which have yet been devised — 
for the control of man’s physical enemy.” We can all concur in this 


statement whether our experience has been long or short. 
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In reviewing twenty years’ experience in treating tuberculosis and 
eleven as a sanatorium director the author is as firmly convinced as you 
that many of his patients who are alive today may thank their existence 
to sanatorium care, and still we have not convinced many of our public and 
many well-intentioned physicians that as good results as ours cannot 
be accomplished by “home treatment.” They point to our failures, our 
deaths and, our relapses after an arrest has been effected. Our failures 
are due largely, almost entirely to a period of initial “home treatment,” 
aiter tuberculosis has been discovered. Why are over 50 per cent. of 
our sanatorium cases in the moderately or far advanced stage? Because 
the patient comes to us after treating at home for one, two or more 
years. We do not fail with our beginning cases, and if “home treatment” 
were successful, then beginning cases should reach the arrested to the 
extent of 80 per cent. Eliminating the advanced cases who come to us 
through faulty diagnosis and a large percentage who wait on account 
of financial reasons, there is still a large proportion who reach the sana- 
torium late because they have been badly advised in the beginning stage 
of the disease. Our relapses after arrest should not be charged against 
us. All patients should be told upon dismissal that arrest is only clinical 
not pathological, and that recurrence of the disease is possible. We should 
tather point to the patients who have been restored to health some for 
a short period, some for a long time and some permanently, and if we 
can prove that those who get “well” in a sanatorium live longer than 
those who stay home, the doubting public and skeptical profession should 
believe us. 

But how to prove what you and I know through experience to be 
true. The author in 1912" (before he directed a sanatorium) published 
his results on 210 cases. Since this time reviewing the results on 1200 
cases, practically all treated in the sanatorium, he is able to state “that 
taking patients in the same classification those who became arrested in 
the sanatorium lived longer under work than those in the original series 
who were mostly treated at home. The sanatorium must be looked 
upon as the most important factor in the reduction of tuberculosis mor- 
tality during the past quarter century. Statistics show that where the 
great death rate from tuberculosis was between 20 and 30 years of age. 
it is now between 40 and 50 years of age. In other words if we do not 
absolutely cure we at least give our “curable cases” twenty years more 
of useful life than we could give them a few years ago. Has not the 
Sanatorium accomplished this and if every case of tuberculosis immediately 
after discovery could be sent to a sanatorium, could we not still further 
increase the longevity of the tuberculous ? 

The arrest of tuberculosis seems a simple procedure. As I see our duty 
in the treatment of “curable” cases and after struggling with the problem 
for many years, tempering personal experience and failure with the expe- 
rience and failures of others, it is plainly to build up ‘a faulty metabolism 
and raise a lowered resistance. In 1912 I believed in tuberculin and 
thought that an immunization could and should be accomplished. I have 
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lost faith in tuberculin but still believe that when we get an arrest in 
tuberculosis the patient does acquire an immunity through the increase of 
antibodies or the increase of his own natural resistance. In other words 
we desire to aid nature, not obstruct her, by rest, fresh air, sunshine, 
good food and proper medical advice and regulation. Such a program 
can be carried out satisfactorily only in a proper sanatorium. We are 
often told that rest, our most important remedy, can be carried on at 
home. But what patient ever rests satisfactorily even in a sanatorium 
unless the watchful eye of the doctor or nurse is upon him? What patient 
at home will stay in bed when he feels perfectly well? But let a patient 
learn to rest scientifically as he does in any well regulated sanatorium, 
let him learn the dangers of over-strain and let him be impressed with 
the knowledge that when he develops symptoms “the damage is already 
done,” and he will always live according to a system. Patients complain 
at the deadly routine practiced in a sanatorium. Tell him that it is only 
by doing the same thing every day at the same time, living and eating 
and sleeping by a bell that one gets well. The routine laid down if 
followed carefully by the patient means cooperation, and only by the 
thorough cooperation of doctor and patient can a “cure” be effected. 
Heliotherapy, age old as a remedy but standardized and brought prom- 
inently.to our attention by Rollier in 1903, through his clinic at Leysin, 
can be satisfactorily carried out only in a sanatorium. Difference of 
opinion may exist amongst us as to the efficiency of sunlight as a thera- 
peutic measure in all forms of tuberculosis. I think we are agreed, how- 
ever, that no better remedy exists for certain complications of pulmonary 
tuberculosis. For laryngitis the sun is almost specific, and where in ad- 
vanced cases it does not heal, it always alleviates pain so that the patient 
may eat with a degree of comfort. In glandular tuberculosis helio- 
therapy often heals where surgery has failed. About one year ago I 
started to treat rectal fistulas with heliotherapy by, as far as I have been 
able to ascertain, an original method. The patient is first instructed im 
the general method of heliotherapy, sunning (according to Rollier) dif- 
ferent portions of the body for longer intervals each day until he can 
remain naked in the sun for two hours or more daily. We start with 
not over ten minutes to the lower leg and increase each day as much 
as the patient can stand, avoiding burning as far as possible. When a 
patient with an anal or rectal fistula can remain for two hours in the 
sun and is fairly well tanned, he is instructed to lie flat on his back, 
bring his knees to his chest, grasp his buttocks with his hands and per- 
mit the rays of the sun to play directly upon the fistula. Up to date 
eight fistulae in ano or recto have been treated this way, all with improve- 
ment and two with absolute healing. One case was rather unique. His 
fistula was so extensive that the anus presented a granulating surface the 
size of a dollar. The fistulous tract extended into the rectum and a cop- 
ious purulent discharge had annoyed the patient for over a year. Several 
surgeons had refused to operate this fistula realizing that a good surgi- 
cal result was impossible. Five months of heliotherapy in the manner 
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described above entirely healed this fistula, the granulating surface scarred 
and the discharge ceased. The man is well and working at the present 
time. The use of heliotherapy for rectal fistulae was suggested by the 
brilliant results accomplished by it in multiple discharging sinuses of the 
knee and shoulders. We have seen amelioration of symptoms in intestinal 
complications where all other methods have failed. I have not been a 
believer in heliotherapy in uncomplicated pulmonary tuberculosis. Still, 
recently when an advocate of the method asked me if I could explain 
what actual harm heliotherapy could do in a beginning case of pulmonary 
tuberculosis, I had to confess that I didn’t know of any, and I see no 
reason why pulmonary cases with not too extensive lesions and in a 
good state of nourishment should not be exposed to the sun. The scientific 
application of heliotherapy is given as one justification for the existence 
of the sanatorium. It can not be practiced successfully at home. 

What else do we do for our patients at the sanatorium? We feed them 
—not as they want to be fed but as they should be fed. We are usually 
confronted with two types (1) the patient who believes he should take 
all the milk and eggs he can force into his stomach to the exclusion of 
his regular meals, and (2) the patient who at home never ate regularly 
but at any time he chose and any kind of food regardless of its nutri- 
tive value. The first lesson a patient should learn at the sanatorium 
is that the food he receives is the best for him regardless of petty prej- 
udices. Teach him that often when he can’t eat the fault lies in his 


lack of appetite not in the food itself. Teach him that gain in weight 


means increased resistance but that mere accumulation of fat does not 


_ mean arrested tuberculosis. We all hear the same complaint against 


institutional food, no matter how good it is, and the argument for “home 
cooking.” It becomes our important duty to individualize in feeding, the 
same as in other lines of therapy. I have no one diet for tuberculosis. 


_ Our object should be to restore the patient’s weight to normal by increased 
_ feeding and the placing him on a well balanced diet, catering to his pecu- 


liarities as far as they do not interfere with his progress. We can there- 
fore assert and prove that if proper feeding is one of our important 
therapeutic measures, it can be carried out more successfully in the well- 


regulated sanatorium than at home. 


I have purposely avoided discussing the use of tuberculin, vaccines, 
drugs and artificial pneumothorax because since we ourselves differ upon 


their efficacy, they cannot be given as a reason for treating a patient in 


asanatorium. We are however in unison on the value of tried and proven 
hygienic and dietetic methods. We can with honesty assert to our doubt- 
ing public and criticizing medical profession that these methods must be 


Carried out in a sanatorium to give the patient successful and lasting 


results. It then becomes our duty to see that our sanatoria, be they 
public or private, are managed properly. It would take us too far in this 
Paper to discuss the requirements of a “proper” institution for treating 


tuberculosis. We should ourselves take the initiative in asking for a com- 
‘mission to standardize all sanatoria because those in our specialty who are 
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giving their patients the best are suffering from the criticism produced by 
those who are giving the worst. : 
E. R. Emerson® states “The whole tare of the consumptive depends 


—- 


upon a readjustment of his life, and weeks and months should not be 


wasted by a false start or delay in the course of instruction in the 
habits of living which must be maintained for months or years if perma- 
nent results are to be obtained.” Where can the patient learn to readjust 
his life except in the sanatorium? Where get the necessary optimism 
and enthusiasm to “carry on” except there? We who treat tuberculosis 
must be optimists and enthusiasts if we would take our patients suc- 
cessfully through long months of treatment. We must also be psychol- 
ogists because the nature and disposition of each patient are different. 
We must study and try to understand our patient’s inner nature, his 
psychology if you will, as well as his pathology. Can this be done 
successfully where a doctor sees a patient once a week or less and where 
he has constant interference from a well meaning but misguided family 
group? Do we not often see after a few weeks of sanatorium care a 
marked improvement in a patient’s disposition, with cessation of nervous 


irritability as well as amelioration of pulmonary symptoms? And should we 


not attribute this honestly to, let us say, the efficacy of a sanatorium 
system? 


Prevention of the spread of tuberculosis has been accomplished largely 


through the increase of sanatoria. The latter were practically unknown 
sixty years ago when they started in Germany. It is just forty years 
since Trudeau started the first open-air institution for tuberculosis in the 
United States. In 1904 we had 96 sanatoria in this country—we have 
now over 600. The death rate from tuberculosis has been reduced 50 per 
cent. during these twenty years, due largely to prolongation of the life 
of tuberculous individuals through sanatorium care. But while caring 
properly for the patient we have also removed a source of infection from 
the family and further we have awakened in him a conscience which sends 
him back to his world determined to prevent his neighbors contracting 
his disease. Arthur T. Laird® states ‘the sanatorium was called into 
existence for the purpose of providing treatment for persons afflicted 
with tuberculosis. It has developed another function, hardly less impor- 
tant, that of helping to prevent the spread of tuberculosis.” The strongest 
argument we can ever use to get a patient to go to a sanatorium or 10 
stay after he is there, is that, until well, he is a constant source of 


danger to his family. Tuberculosis differs from other diseases in that 
we cannot think of it merely as pathological but always social and eco- 
nomic as well. The Prudential Life Insurance Company in summarizing | 


the results of sanatorium treatment of about 70,000 tuberculous patients 


treated in the United States and Canada during the period of 1909-1919 
showed that 64 per cent. were improved upon discharge. The report con-_ 
cludes that almost any patient, no matter what the stage of his disease, — 
has more than an even chance of receiving some benefit by sanatorium 


care. 
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There are in this country to-day approximately 50,000 sanatorium beds 
for the care of tuberculosis, a totally inadequate number. Let us assume 
that every case of tuberculosis except the hopeless and tempermentally 
unfit should spend a shorter or longer period of time at some well di- 
rected sanatorium. How to provide the bed if the patient is willing becomes 
our duty. We need three classes of tuberculosis institution (1) public; (2 ) 
private ; (3) privately subsidized. The number of federal, state and munic- 
ipal beds is constantly on the increase, and the day is probably not far 
distant when every indigent tuberculosis patient will be cared for suit- 
ably. Unfortunately the treatment of tuberculosis is expensive and many 
cannot go to private institutions and will not go to public ones. We there- 
fore need more institutions like Trudeau’s at Saranac, Phipps’ at Denver 
and Barlow’s at Los Angeles where the wage earner or man of small 
means can go when tuberculosis with its long trail of treatment ahead 
knocks at his door. Why should not every private institution in the 


country have one or more buildings subsidized by those who can pay 
adequately for those who can pay moderately? If we advocate the 


necessity of all patients with tuberculosis spending a longer or shorter 


period in a sanatorium then it becomes our bounden duty to provide 


beds within the financial reach of all classes. 


CONCLUSION 


1. The sanatorium, properly directed, furnishes the best methods of treat- 


_ ing tuberculosis. 


2. “Home-treatment”’ is not as efficacious as “sanatorium care’ since 
80 per cent. of beginning cases of pulmonary tuberculosis can be arrested 


and of the sanatorium cases 50 per cent. are advanced, most of whom 


have had a period of ‘‘home-treatment.”’ 
3. Vaccines and serums having been tried and found wanting should 
be abandoned except in selected cases for well known and well tried 


methods and work continued for the discovery of a specific along chemical 
_ and bio-chemical lines. 


4. Heliotherapy, our most valuable method, can be successfully carried 


out only under supervision in a sanatorium. 


5. All surgical forms of tuberculosis, particularly sinus and fistulae, 


yield readily to heliotherapy. 


6. The sanatorium has been the most important factor not only in the 


arrest of active tuberculosis but in the prevention of the disease. 


7. It becomes an absolute necessity to create more sanatorium beds 
within the financial reach of all classes. 
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THE EARLY LESION OF INTESTINAL TUBERCULOSIS 
IN EXPERIMENTAL ANIMALS AND MAN 


By E. M. Meptar, M.D., anp K. T. Sasano, M.D. 


Mr. McGrecor, N. Y. 
(Abstract) 


THE early lesion of intestinal tuberculosis has not been carefully studied, 


_and this work was undertaken to determine the lesion in the pre-ulcerative 
period. Serial sections were made of approximately 100 portions of the 
_ intestine of the guinea pig and eight pieces of the small intestine in a human 


case showing no ulceration. In all some thirty thousand sections were 


«carefully examined, many for tubercle bacilli. 


_ Eight guinea pigs, dying of generalized miliary tuberculosis following 
subcutaneous inoculation of about 20,000 H 37, were taken. One of these 
showed frank typical tuberculous ulcers. The other seven showed no 


gross tuberculous lesions. All of these animals had hepatic lymph node 
and mesenteric lymph node tuberculosis. The areas chosen for serial 
section were aggregations of lymphoid tissue. Tuberculous lesions were 


found in seven of the eight pigs and would undoubtedly have been found 
had more sections been made in the eighth pig. 

The lesion starts as an inflammatory exudate, chiefly of polymorpho- 
nuclear leucocytes, in the lumen of the glands dipping down into the 
lymphoid tissue. The bacilli are found in this exudate, phagocyted by 


_polymorphonuclear leucocytes mostly. Undoubtedly in this way the 


bacillus is carried to the submucosa. Ulceration is not necessary for the 
carrying of the bacillus to the submucosa. The majority of the mucosal 
glands show no inflammatory reaction within their lumen. Tuberculous 
lesions are not found where there is not an inflammatory exudate in the 
gland and it is impossible to find tubercle bacilli except where inflamma- 


tory exudate is present. 


The large majority of lesions studied were not visible to the naked eye. 

The histological picture in the human case was identical with that of 
the guinea pig. 

The number of tuberculous lesions paralled closely the extent of hepatic 


tuberculosis. The amount of mesenteric lymph node tuberculosis paralleled 


closely the amount of intestinal tuberculosis. 

Serial sections are a necessity in thé study of these early microscopical 
lesions. 

We are convinced that a local lesion precedes the entrance of the tubercle 


bacillus into the submucosa and that this local lesion can heal without 


7%, 
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ulceration. This of course would leave no visible trace of the point of 
entrance. If tuberculous peritonitis is ruled out, we feel that mesenteric 
lymph node tuberculosis always means that there are or have been intestinal 
tuberculous lesions. 

Intestinal lesions in the guinea pig arise from the presence of tubercle 
bacilli in the bile. In the human case ingestion with food or with 
swallowed sputum is the case. We found no evidence of hematogenous 
infection although we cannot deny that this may be a rare factor in the 
production of solitary lesions in the intestinal wall. 


THE DECLINE IN TUBERCULOSIS AS REVEALED BY 
POST MORTEM EXAMINATIONS 


H. E. Rospertson, M.D. 


RocHEsTER, Minn. 


DurinG the six thousand years of written records of human events, 
accounts of devastating epidemics have appeared with steadily increasing 
regularity, and, on many occasions, with appalling results. No one single 
class of historical data rests on such certain foundations as the essential 
facts concerning these epidemics, which begin, often at accurately deter- 
mined periods, increase in severity with varying degrees of rapidity until 
the high peak of incidence is reached, and then wane, gradually fading out 
into the unrecorded level of the ordinary ills and accidents which constantly 
afflict the human race. As the art of writing became more widespread, the 
waves of these epidemics could be traced with increasing accuracy to 
neighboring peoples along the lines of human communication, sometimes 
spreading with almost incredible rapidity, but always repeating the cycle 
of development and regression which is the predominant characteristic 
of all major plagues. 

With the increasing complexity of international relations the course of 
Minor or more chronic epidemic diseases becomes increasingly difficult 
to trace, and only those with rapid rises, high percentages of afflicted 
persons and severe results, may be carefully studied as major events in 
history. Consequently we become prone to regard an “epidemic” as a 
disease that comes on fairly rapidly, reaches a clearly perceptible crest, 
works horrible havoc and then disappears. 

In the earlier instances of such epidemics, ignorance with respect to 
their cause or manner of spreading, and the awful, irresistible onward 
march of the destructive “thing,” in short, the universal mysteriousness 
_ of the whole process, justified the conclusion that only the gods or devils 
_ could have produced such absolutely inexplicable results. It was not until 
_ the latter part of the last century when the parasitic nature of most of 
these diseases was demonstrated, that rational study of them became 
possible, although it cannot be too strongly emphasized that the essential 
facts with respect to their cyclic manner of occurrence had been indis- 
putably established long before any clear conceptions of their cause had 
been reached. 

However, it must be admitted, that, with the exception of their wave-like 
tendencies and certain well established clinical and pathologic characters, 
the real nature of most epidemic, and many endemic diseases became 

known only when the microscope, the culture tube, and experiments with 
235 
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laboratory animals revealed the true relation between invaded host and 
invading parasite, and that, in the short period of the last forty years, 
more knowledge about the behavior of host and parasite has been gained 
than in the entire thousands of preceding years. We now know that every 
form of animal and vegetable life suffers from pests and pestilences; the 
preyer is preyed upon, and the extent of the battle of all living matter 
against the so-called natural forces of earth, air and water is readily 
comparable with, and perhaps exceeded by, the importance of the struggle 
against living foes, of every conceivable variety and form and every 
possible degree of destructive power. 

With this intensely rapid accumulation of facts concerning parasitology 
in its broadest sense, and the “close up” study which we now give to the 
habits of the contending agents, the salient points brought out by historical 
studies are likely to be ignored. We tend to disregard the past because 
of the partial ignorance which it so plainly exhibited, and we often appear 
to date history, with respect to disease at least, from a comparatively 
recent period. The complete acceptance of such an attitude will inevitably 
deprive us of a certain useful understanding about the natural laws of 
epidemics, which can be gained only by the consideration of diseases, 
not in terms of days, months or years, but of decades, generations or even 
centuries. Only when this historical background, reinforced by our 
present knowledge, is given full recognition, will some of the still numerous, 
unexplained puzzles concerning the evolution of parasitic disease receive 
a satisfactory solution. | | 

The first fact that becomes pertinent in this connection is the ever- 
changing relation between all hosts and all disease-producing parasites. 
While the individual struggle between the lives of these contending forces 
may sway from side to side, now the host and now the parasite attaining 
the ascendancy, ultimately every such contest must end with the death 
of one or the other of the contestants. No other solution is possible. In 
any single contest many factors may unite to give victory to either side; 
in epidemics, on the contrary, at least those attacking man, at first a group 
victory is achieved, by the invading organism, but later, and always up 
to the present time, the host, as a group, has ultimately cast off the parasite 
and become temporarily, as a species, relatively immune and inimical to 
its efforts to live and do harm. 

This cycle of events is so strongly evidenced in world-wide or local 
epidemics of acute diseases that we expect it, and we believe that this curve 
of evolution, including subsidence, must perforce occur even if we give 
little thought to the reasons for such a belief. These reasons, howevef, 
may be largely based on a study of the historical aspects of such diseases, 
sufficient periods of time having elapsed to enable us to view entire epi- 
demics as entities, and to survey enough recurrences of the phenomena to 
enable us to establish fairly well definite laws concerning their behavior. 

While the wave character of acute contagious diseases seems to be a 
firmly grounded principle, the same tendency with respect to more chronic 
or wide-spread affections is either not recognized at all, or the application 
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of this law is wholly denied. This mental attitude is, of course, unreason- 
able and also unreasoning. Disease cycles may be very long, they may 
even, although probably rarely, take centuries to finish their course, but 
in the end the wave must finish its rise and inevitable fall, and the 
particular parasite as a group infection must, temporarily at least, cease 
to be a menace to its particular group host. 

Of course, it is conceivable that the invading group might come off 
wholly victorious and the invaded host perish as a result. It is even 
conceivable that the human species may sometime be wiped out by some 


especially harmful form of infecting agent. Such, however, is not the 


teaching of evolution, or, (if the word should be taboo) of history. Our 
vision is, unhappily, extremely limited, but so far as it can pierce the 
veil of the future, relying on the knowledge of the past, to that extent, 
we can rest assured of the perpetuity of the human race or some species 
closely related and developed from it. This certainly holds so far as any 
struggle between living organisms is concerned, even if it does not obtain 


in the eternal struggle against the natural forces of the universe. 


But whether the human race is ultimately to develop into a more 


complex species or is doomed to extinction, we are chiefly concerned at 


present with the hopes we may entertain of victory over certain of our 


- more persistent parasitic enemies. Specifically stated, we wish to know 


what prospect the human race has of becoming free from the menace of 


smallpox, typhoid fever, measles, and the other acute infections, and 


whether there are any signs at present that the more chronic and hopeless 
sort of plagues, such as syphilis, leprosy and tuberculosis, will ever 


_ disappear. 


As a general proposition, in view of the position just outlined, it can be 
confidently affirmed that, in the very nature of things, not only the acute 
contagions but also the chronic ones, if due to pathogenic organisms, must 


_ eventually entirely succumb in their struggle with man as a host. That 


new and more deadly parasites may take their places is not only possible 


but even probable, but that the particular diseases now afflicting man must 


Tun out their cycle to their own destruction seems as clear as any one 
fact in the history of the race. In Nature’s laboratory there can be no 
such thing as a permanent, parasitic disease. 


The general argument might be easily developed in richer detail, with 
the citation of innumerable examples from both ancient and recent history, 


but my task is not now directly concerned with anything more than the 


bare outline of the thesis which has been mentioned. On the other hand, 


it is directly concerned with the evidence which may be found to show 


that, with the huge plague, tuberculosis, there are definite, seemingly 


unmistakable, signs that its menace is diminishing, and that as a pandemic 
the downward side of the cycle has been reached. Favoring this view, . 


much general evidence gathered from comparison of mortality and mor- 
bidity statistics could be, and has been adduced, but I intend to confine 


myself to the evidence gathered at postmortem examinations, and present 
facts which show a rather remarkable change in the reactions of the people 
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of North America toward the bacillus of tuberculosis. In the routine 
conduct of postmortem examinations, the lesions of tuberculosis are often 
among the most prominent, most easily identified, and least often over- 
looked. Consequently, statistics concerning them have a somewhat greater 
validity than have those relating to obscure diseases. Hence, it is natural 
that all pathologists should be struck with the comparative frequency of 
various, forms of tuberculous infection, from the fulminating type of 
ulcerative pulmonary tuberculosis with pneumonia and generalized miliary 
distribution, to the tiny calcareous concretion in the peribronchial or other 
lymph nodes. So widespread has been the knowledge thus obtained by 
pathologists that the oft repeated statement that from 75 to 90 per cent. 
of all civilized races show evidences after death of some sort of tuberculous 
infection is universally accepted. The character of these lesions has been 
described in rich detail, and all physicians, and many who are. not 
physicians, have a fairly accurate conception of the manifold classes of 
reactions which occur between the virulent bacillus of tuberculosis and 
its often more virulent human host. 


TABLE 1. 


The Decline of Tuberculosis as Evidenced by Postmortem Statistics. 


1908-1910 1923-1924 | 1922—-1923* 


Sik eae mabe eo hale PERSE noe 
NO vevidente 2005. sk. aera See! 30.0 39.2 20.1 
Adhestots!), 96h e Gi) Aun ey 26.4 44.0 12.4 
Healed tuberculosis. o.3. 05502. 62: 16.0 10.4 63.0 
Active tuberculosis................ 27.6 6.4 4.5 


* Mayo Clinic series. 


Our attention has thus been focused on the diagnosis, the effects and 
the treatment of the disease, and too few atempts have been made to detect 
or to measure the changes which must have occurred in the mass relations 
between the bacterial parasite and its human host. As has been previously 
emphasized, the word “must” is used advisedly. The plague is either 
increasing, at its peak, or on the downward side of the curve. 

For the last two decades 1 have been deeply interested in the character 
and incidence of tuberculous lesions as revealed by examinations after 
death, and for the last five years I have received the general impression 
that a distinct and appreciable change is occurring, in the relative percent- 
ages of the various types of the disease. This impression became so 
strong that I attempted to analyze a series of earlier cases and to compare 
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them with other series of recent years. The results are shown in the 
accompanying tables. 

In table 1 the first column represents 250 complete postmortem exami- 
nations from the records of the Pathologic Department of the Medical 
School of the University of Minnesota during the years 1908 to 1910 
inclusive. These records were almost entirely made by me or under my 
direction, and represent coroner’s cases, cases from the City and University 
Hospitals, and a small proportion from private practice. All partial 
examinations and those on infants under six years were excluded, but 
with these exceptions the cases were listed seriatim. They are divided 
into four groups: (1) cases in which there were no demonstrable tuber- 
culous lesions or pleural adhesions, (2) cases in which there was pleural 
fibrosis, but no lesions, (3) cases in which there were old healed foci, 
and (4) cases in which either chronic or acute, but still active, tuberculosis 
was present. The second column is a similar tabulation of 250 cases from 
the records of the same department, made by my successor, Dr. E. T. Bell, 
or under his supervision during the period between October 22, 1923 and 
April 21, 1924. The results are striking. They show an increase of 
nearly 10 per cent. in those cases free from evidences of tuberculosis 
or adhesions, and a.decrease of over 20 per cent. in cases of active 
tuberculosis. 


TABLE 2.* 


Age Incidence. 


1908-1910 1923-1924 1922-1923** 
250 Necropsies 250 Necropsies 1000 Necropsies 
Per Cent Per Cent Per Cent 
AGE 6 to 30 31 Years 6 to 30 31 Years 6 to 30 31 Years 
Years and Over | . Years and Over Years and Over 
a 13.63 86.36 12.727 | 87.272 | 138.709 | 86.29 
Healed tuberculosis.........| 20.0 80.0 15.384 | 84.615 8.571 | 91.428 
Active tuberculosis......... 20.289 | 79.71 Ble 68.75 22 32 tar 


* Same cases as were used in Table 1. 
** Mayo Clinic series. 


In the third column are grouped 1000 cases by percentages collected 
from the records of the Mayo Clinic, and representing postmortem exam- 
inations performed by me or under my direction during the years 1922 
and 1923. A still more striking decrease is seen in cases of active tuber- 
culosis. The increase in cases of healed tuberculosis represents the results 
of extremely careful search for tiny lesions in each case. It is almost as 
Significant as the cases in which there were no lesions, inasmuch as the 
healed foci represents increased resistance on the part of the host, and 
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decreased virulence of the bacteria, betokening a losing fight for the latter. 

T’o clarify this point further these three series were analyzed as. to age 
incidence, and the results given in table 2. Each of the columns in table 1 
was divided into two age periods, the first six to thirty years, and the 
second thirty-one years and over. Of the 26.4 per cent. of cases in the 
first column of table 1 with adhesions, 20 per cent. occurred in the first 
age group, and 80 per cent. in the second. This is what one would expect, 
namely, that adult life would be more largely represented in any list of 


general deaths. The most important point is revealed in the last two 


columns of table 2. Here only 8.5 per cent. of the patients with evidences 
of healed tuberculosis were under thirty years, and 91.4 per cent. were 
over thirty. This means that the younger generations are acquiring a 
total immunity in far greater degree than the older generations. In fact, 
if healed lesions are found in a parent we have some grounds for assuring 
the son or daughter of a relatively increased immunity in themselves. 

The figures given do not constitute conclusive proof. They are from a 
comparatively small series, and are not far enough separated in point of 
time. However, they are presented for what they may be worth, with the 
hope that more comprehensive and more detailed statistics may be gathered, 
and clearer evidence adduced concerning this important question. 


STUDIES ON THE CHEMICAL NATURE OF 
| : TUBERCULIN* 


By Esmonp R. Lone, PH.D. 


CHICAGO 


BrrorE discussing the chemical studies themselves with which this 
work has been concerned, I would like to describe briefly the tuberculin 
test which has been used in pursuing this investigation. For the most 
part, the skin reaction was not used. The test which was employed is 
described in the current (May) number of the American REVIEW oF 
TUBERCULOSIS, and may be designated briefly the testicle test. 

As is well known, the skin is by no means the only tissue sensitized in 
the tuberculous individual to the specific products of the tubercle: bacillus. 
Probably all tissues are sensitized to some degree. The intensity of the 
reaction and the destructive effect on tissues vary, however, with the type 
of tissue involved. Now it is a law in pathology that the higher the 
degree of specialization of a cell, the more susceptible it is to injury. 
The germ cells are certainly as highly specialized as any cells of the body, 
with the exception, perhaps, of those of the central nervous system. 
Hence if sensitized by the specific infectious process, tuberculosis, they 
should serve as an especially sensitive indicator for the specific substance 
of the tubercle bacillus, tuberculin.: As a matter of fact, they are found 
to be extraordinarily sensitive to tuberculin, and a delicate tuberculin test 
has been devised upon this basis. 

The type of test is just as useful in any other infectious process 
conferring sensitivity upon tissues, as in tuberculosis. For instance, the 
testicles of guinea pigs infected with Bacillus abortus are exquisitively 
sensitive to abortin. It is therefore hoped that this modification-of the 
tuberculin test will prove as useful a refinement of technic in the study 
of the “hypersensitiveness of infection” as the uterine strip method has 
| proved in the study of anaphylaxis. 

In making the test, male guinea pigs of about 500 gm. weight are used 
in pairs, one normal and one with a mild axillary gland infection of about 
_ One month’s standing in each pair. Two such pairs are inoculated directly 
in the left testicle with 0.1 cc. of Old Tuberculin diluted ten times, or 
_ with the unknown material in case tuberculin is being sought. One pair 
is killed at the end of forty-eight hours, the other at the end of one month. 
The picture at the end of these two periods I call the early and late 
tuberculin reactions respectively. 


*Work done under grant from the National Tuberculosis Association through 
the Medical Research Committee. i" 
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The chief manifestations of the early tuberculin reaction are grossly 
a marked hyperemia of both testicle and tunica with great swelling, and 
microscopically intertubular edema, wandering cell infiltration, and degen- 
eration with beginning necrosis of the spermatocytes and spermatids. 

The chief manifestations of the late tuberculin reaction are profound 
atrophy of the germinal elements, with interstitial wandering cell per- 
sistence and an extraordinary hyperplasia of the interstitial cells of 
Leydig; the tubules remain, perfectly outlined by undifferentiated epithe- 
lial cells upon an intact basement membrane, but spermatocytes, spermatids 
and spermatozoa have disappeared. Complete sterilization has been 
effected. | 

Upon the testicle of the normal guinea pig, tuberculin has no effect, 
either early or late. 

Obviously the test, requiring, as it does, fixation and cutting of tissues 
and microscopic examination of sections, is far more complicated than 
the skin test, but I believe it gains correspondingly in delicacy. Further- 
more the sections so prepared form a permanent record of a given reaction, 
available for comparison with other experiments months or years later. 

This is the test which has been used in the chemical investigation I am 
following. In this study an attempt is being made to concentrate the 
active principle of tuberculin. No essentially new methods have been 
used—very similar ones were used by Koch, Calmette, and others long 
ago—but old methods have been found to open exceptionally promising 
lines for the future. Tubercle bacilli are grown on a medium consisting 
essentially of glycerol, asparagine, ammonium citrate, potassium phosphate, 
and magnesium sulphate. The addition of a small amount of iron in the 
form of ammoniacal citrate, as noted by Calmette, Sauton, and others, 
enhances growth remarkably. One part in twenty thousand is enough. 
After a luxuriant growth has been secured, the bacilli are filtered off and 
the clear filtrate is concentrated to one-fifth of its former volume on the 
water bath. The brownish, syrupy liquid is then poured into four volumes 
of 95 per cent. alcohol containing 5 per cent. of acetic acid. The resultant 
mixture is 75 per cent. alcohol and 4 per cent. acetic acid. In this mixture 
of water, acid, and alcohol the bulk of the inorganic salts of the medium 
and all of the glycerol, asparagin, and ammonium citrate remain in 
solution. A flocculent precipitate settles out, which contains most of the 
active principle of tuberculin, not all, however, for, as I have found, the 
concentrations of water, alcohol and acid which keep the salts in solution 
also retain some of the tuberculin. 

The precipitate is filtered, redissolved in water, and reprecipitated in 
75 per cent. alcohol and 4 per cent. acetic acid. It is again filtered, washed 
with 95 per cent. alcohol, then with absolute alcohol, and finally with ether. 
The product secured is a dry, pure white powder, readily soluble for the 
most part in water. One millionth of a gram gives a definite testicle test 
in the tuberculous guinea pig. Much larger quantities are absolutely 
innocuous for the normal pig. 

Chemical studies have at present not progressed very far on the nature 
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of this material, except in a negative way. On ignition it leaves a small 
amount of ash, consisting apparently chiefly of iron phosphate. Neither 
the biuret nor any other of the protein tests is given. Even the delicate 
ninhydrin test is negative. The material does not reduce Fehling’s solution 
nor ammoniacal silver. On the other hand, it is precipitated by ammo- 
niacal silver, and comes out as a flocculant precipitate with picric acid. 
_ The unconcentrated tuberculin is nonantigenic in rabbits. That is to 
say, the serum of rabbits given a long course of injection with the material 
does not cause any precipitate when mixed with it. Furthermore, the 
serum of such “immunized” rabbits does not to the slightest degree 
inhibit the toxicity of the material for tuberculous animals. 

The stability of the active principle of tuberculin is noteworthy, and 
fortunate, in view of the prolonged chemical manipulations necessary to 
secure even the undoubtedly very impure product described above. Even 
five days’ standing in normal hydrochloric acid does not appear to affect it. 
On the other hand, five days’ solution in normal sodium hydrate definitely 
weakens it. Tenth normal sodium hydrate, however, in twenty-four 
hours does not appear to injure it. Oxidation and reduction, carried out 
with the aid of freshly precipitated palladium black as a catalyzer, and 
oxygen and hydrogen respectively, do not appear to have much deleterious 
action, although oxidation may weaken it somewhat. 


IMMUNOLOGICAL STUDIES IN TUBERCULOSIS II 


———_____. 


FURTHER OBSERVATIONS ON SKIN HYPERSENSI- 
TIVENESS IN EXPERIMENTAL TUBERCULOSIS 


By S. A. Petrorr, PH.D. 


Truveau, N. Y. 


WITHIN the last few years the problem of skin hypersensitiveness has 
again assumed a prominent part in the field of experimental tuberculosis. 
There has been no great departure as far as the theory and the method 
employed in these investigations from that held and employed a decade 
or so ago; however, the whole tendency has been to follow the older 
methods of investigations, only attacking it from a little different angle. 

A very careful search of literature reveals only a few papers which deal 
strictly with the production of skin hypersensitiveness with dead tubercle 
bacilli. The lack of interest in carrying on such investigations was prob- 
ably due to the authoritative statements appearing from time to time. that 
true tuberculin skin hypersensitiveness could not be set up in a normal 
animal with anything but living tubercle bacilli. It is true that up to a 
few years ago, the true tuberculin skin hypersensitiveness was produced 
successfully with living tubercle bacilli only. On the other hand, in the 
early literature of tuberculosis, we can find many papers dealing with 
partial immunization with dead tubercle bacilli. 

Theobald Smith? in his Mellon lecture states that all efforts to render 
normal guinea pigs skin-hypersensitive with dead tubercle bacilli were 
futile. 

Krause states that allergy produced with dead tubercle bacilli is 
inconstant, feeble and transitory, and that set up by living bacilli is 
marked, strong and durable. In translating this in a more simple way 
it means that true and lasting skin hypersensitiveness cannot be produced 
in normal animals with injections of dead tubercle bacilli. 

Selter,? more recently, has been more emphatic in his statement by 
saying that only living tubercle bacilli are able to bring about a skin- 
hypersensitive state in a normal animal. 

In a recent publication* we pointed out that true tuberculin skin hyper- 
sensitiveness, contrary to the previous observations by the above mentioned 
investigators, can be set up in a normal animal after the injections of 
tubercle bacilli killed at various degrees of heat, and that such skin 
hypersensitiveness to tuberculin is indistinguishable in all its fundamental 
and essential respects from that observed in animals inoculated with living 
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tubercle bacilli. The reaction appears at approximately the same time as 
that appearing in infected animals, and persists for a long time. Animals 
sensitized with killed tubercle bacilli, in ten days to two weeks become 
skin-hypersensitive, not only to the 5 per cent. old tuberculin but also to 
the residue material first described by Zinsser.>~ | 


The problem of skin hypersensitiveness..with dead tubercle bacilli has 
been very carefully studied by Zinsser and also by us, and we expect to 
publish from time to time the results obtained. 


In proving to our satisfaction that skim hypersensitiveness can be 
produced with dead tubercle bacilli it was interesting to ascertain how 
long such a skin hypersensitiveness could persist in an animal so sensitized. 
In the following two charts we have seven guinea pigs which have been 
under observation for a very long time. Two of these guinea pigs were 
incorporated in our first paper, but, as they outlived the other member of 
their group, from time to time the skin test was done to see how long 
skin hypersensitiveness would persist in these animals. 


Guinea pig No. 115 received intraperitoneally three injections of 12.5 
milligrams each, making a total of 37% milligrams of dead tubercle 
bacilli killed for one hour at 100° C. They were injected intraperitoneally 
on June 26, July 2, and July 5, 1922. On July 10—fourteen days after 
the beginning of the experiment, and five days after the last injection— 
these two animals gave a positive skin test to 5 per cent. old tuberculin 
and also the residue material. The reaction was typical, with induration 
and erythema, and was slightly more intense after twenty-four hours than 
at forty-eight. The animals ran fairly parallel as to the intensity of the 
reaction, with only a slight variation from the 61st day until 234 days - 
from the beginning of the experiment. After 358 days the reaction began 
to diminish in intensity, getting much weaker at the 48th hour. 


Animal No. 117 was given the skin test on the 453rd day after the 
beginning of the experiment, with the result of a fairly good reaction, 
though feeble, but, nevertheless, definite when compared with tuberculous 
controls. This animal died on November 10, 1923, and at the autopsy, 
no evidence of tuberculosis could be found.. The superficial inguinal 
glands were normal, the spleen was slightly enlarged but not nodular, 
and no abnormality could be seen in the liver or the lungs. 


On animal No. 115 the skin test was continued, and it gave a positive 
reaction on December 13, 1923—497 days from the beginning of the ex- 
periment. This last reaction observed was feeble, completely disappearing 
at the forty-eighth hour. The animal died on December 20, 1923, and at 
the autopsy no evidence of tuberculosis could be found. The superficial 
inguinal glands were normal ; there was only one tubercle in the peritoneum, 
which was probably due to the dead tubercle bacilli; the spleen was 
apparently normal, and no abnormality could be found in the liver or 
lungs. Suspected tubercle and the spleen were triturated and injected 
subcutaneously in a healthy guinea pig. Forty-seven days after the 
injection, skin test was done on this sub-injected animal, which proved to 
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be negative. This second animal was killed, and the autopsy revealed 
no tuberculosis. 

In the second series of experiments, we had five guinea pigs which 
received various amounts of killed tubercle bacilli. 

Animals No. 122 and No.124 were inouclated three times intraperi- 
toneally with 1.25 milligrams each—a total of 3.75 milligrams. 

Animals No. 125 and No. 126 received a total of 7.5 milligrams by the 
same route, and guinea pig No. 128 received, in all, 18.75 milligrams of 
tubercle bacilli H-37 killed at 100° C. for one hour. All but animal 
No. 124 gave positive skin test eleven days from the beginning of the 
experiment, and the skin hypersensitiveness persisted for various periods 
of time. 

Guinea pig No. 126 died November 26, 1923. The suspected material 
from the peritoneum and the spleen were triturated and injected into a 
healthy guinea pig. Forty days after the injection the animal gave 
negative skin reaction. Twenty-four. hours later it was killed, and no 
evidence of tuberculosis could be found. 

Guinea pig No. 128 died February 19, 1924. The suspected material 
of this guinea pig was triturated and injected into a healthy guinea pig. 
Forty-three days later the skin test was done, which was negative. The 
animal was killed twenty-four hours later, and no evidence of tuberculosis 


- could be found. 


For details of these experiments, the reader is referred to table 2. 

The interesting point to bring out from this second experiment is that 
even as small an amount as 3.75 milligrams of killed tubercle bacilli can set 
up a skin-hypersensitive state which persisted in animal No. 122 for 382 
days. There is no question as to the sterility of this material, because in no 
instance was there generalized tuberculosis in any of the animals, and no 
abnormality in these two experiments could be observed. Where the 
tubercles were present in the peritoneum, they were the result of dead 
organisms. It is very likely that skin hypersensitiveness persisted in 
these animals, for the reason that foreign particles of tubercles were 
present in the animal. This particular phase of the work is being studied 
at present in our laboratory and also in Professor Zinsser’s Laboratory at 
Harvard University. 

In summarizing, we wish to state that true tuberculin skin hypersensi- 
tiveness can be set up in a normal animal by the injections of tubercle 
bacilli killed at 100° C. for one hour. From unpublished work we have 
further proof that the substances responsible for setting up true hyper- 
sensitiveness are not even destroyed for one-half hour at steam pressure 
at one atmosphere (121° C.). 

The success of this sensitization depends on the following few points: 
The tubercle bacilli must be triturated well, made up in good suspension, 
and the reaction adjusted to ph. 6.9 or 7 before sterilization. Above all, 
one of the most important points is that animals suitable for such sensitiz- 
ation must weigh 400 grams or over. They must be well fed and kept in 
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good condition. The injections should be made every three or four days. 
It seems, so far, the intraperitoneal route is the most suitable one. 

After each injection of killed tubercle bacilli, there is a distinct drop 
in the weight of the animal. In a day or so, the animal again picks up 
his weight, but the drop follows after subsequent injections, and as soon 
as the three injections have been made, the animal gradually recovers the 
loss and begins to gain very rapidly. 

It is an interesting observation that if the animal suddenly begins to 
lose weight, the skin hypersensitiveness also diminishes somewhat. 


AUTOPSY 


Guinea Pig No. 115.—Died Dec. 20, 1923, weight 822 grams; well nourished; 
slight paralysis on left side; superficial inguinal glands normal; adhesion in peri- 
toneum; also one tubercle; spleen slightly enlarged; otherwise, normal; lungs, 
liver, bronchial and cervical glands normal. 


Guinea Pig No. 117—Died Nov. 10, 1923; weight 632 grams; superficial inguinal 
glands normal; deep and iliac glands normal; few tubercles in the peritoneum, same 
as found in all animals treated with dead T. Bc.; spleen slightly enlarged, 
but no tubercles; liver, lungs, cervical and bronchial glands normal. 


Guinea Pig No. 122.—Died Jan. 10, 1924. Autopsy finding same as guinea pig 
no. 126. 


Guinea Pig No. 124.—Died Nov. 10, 1923. The animal was apparently normal. 
No evidence of tuberculosis. Only a few masses of tubercles in the peritoneum, 
which were due to injection of dead tubercle bacilli. 


Guinea Pig No. 125.—Died Jan. 16, 1924. 
Autopsy finding the same as guinea pig no. 126. 


WEIGHT IN GRAMS 


Guinea Pig Guinea Pig 

pee No: 115 No. 117 
JUNE ZO ZZ a rele coats cnet alta eer aan 520 412 
Tuyen mee ee ke 510 412 
SJ abyet FOZ, eR TEE Te OE Re ee 554 422 
Tube MOY 223. eo ae aha 580 430 
Why BYEZ aia. oe Ae! | SR he eee ae 610 460 
Jub ZO/2e. Lek ee ieiae, bdo ede 595 472 
Aas cia RA eaann ne inci tue Kaye pee 620 460 
Seppe Zea as Duo aie eee 626 491 
Octal 7 Az oe Mer ie Cede 0 lo 610 510 
Bebe “Fa Aegean ee oe eect. de a fal kee aden 720 590 
[al 8792257. Oe een ene sc inc oe 830 632 
OC OOl 2 Serre ee ai eee 863 665 
Noy" 297 2502 aera itis Ot Se LSet 895 
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Guinea Pig No. 126—Died Nov. 26, 1923. Superficial inguinal glands normal. 
In the peritoneum, a few tubercles; spleen slightly enlarged but not nodular; 
liver, lungs, bronchial and cervical glands apparently normal. No tuberculosis. 


Guinea Pig No. 128.—Died Feb. 19, 1924, Autopsy findings were same as in 
preceding animals. A few tubercles were present in the peritoneum; liver, lungs 
and bronchial glands normal; spleen slightly enlarged but not nodular. No tuber- 
culosis. 


WEIGHT IN GRAMS 


SS OCC Eee 
Guinea Pig | Guinea Pig | Guinea Pig | Guinea Pig | Guinea Pig 


Date Noo 12 No. 124 No, 125 No. 126 No. 128 
Oct. 20/22 404 392 418 415 460 
Oct. 24/22 352 352 355 363 402 
Oct. 28/22 378 400 305 425 452 
Nov. 1/22 365. 407 387 418 468 
Nov. 15/22 428 441 427 442 528 
Dec. 18/22 483 577 506 517 680 
Feb. 15/23 542 "633 780 636 847 
Mar. 16/23 700 780 662 605 844 
June 8/23 713 632 700 632 907 

Sept. 18/23 785 686 810 812 986 
Oct. 30/23} 810 705 855 833 1005 
Nov. 29/23 892 902 1063 
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CHOLESTEROL ESTERS OF THE BLOOD IN 
TUBERCULOSIS* 


By H. C. Sweany, M.D. 


CHICAGO 


(ABSTRACT) 


THE author reports the results of analysis of tuberculous blood for 
cholesterol and its esters in the extreme types of tuberculosis. Two ter- 
minal cases, two cases that have moderate involvement and are definitely 
proliferative, and two cases that have massive involvement and are defi- 
nitely proliferative were selected. The results reveal that: 


(1) The total cholesterol of the plasma decreases below the total choles- 
terol of the cells in exudative tuberculosis and vice versa in proliferative 
tuberculosis. 

(2) There is little, if any, cholesterol esters in the corpuscles. 

(3) Cholesterol esters in the plasma increase to about three times the 
normal values in healing fibroid phthisis. 

(4) The ester-free cholesterol ratio also increases to about three times 
the normal value in the proliferative type. 

(5) The ester concentration decreases to nearly half the usual value in 
infavorable and terminal cases. 


*From the Laboratories of the City of Chicago Municipal Tuberculosis Sani- 


tarium, Chicago, III. 
This paper will be published in full in the AMERICAN REVIEW OF TUBERCULOSIS. 
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ORIGIN AND NORMAL FUNCTION OF THE 
ENDOTHELIAL CELL* 


By WILLIAM SNow MILter, M.D. 


Miapison, Wisc. 
( ABSTRACT) 


Every individual begins existence as.a single cell. 


By a process of segmentation and growth this single cell gives rise to a 
two-layered vesicle—the morula. 


From the outer of these two layers the ectoderm develops; from the 
inner, the entoderm. | 


Eventually there is developed between the ectoderm and the entoderm 
a third layer—the mesoderm. This splits into two leaves, the outer of 
which together with the ectoderm forms the somatopleure, while the inner 
with the entoderm forms the splanchnopleure. 


From the mesoderm certain cells wander out and form, through the 
fusion of their protoplasmic processes, a cellular network (syncytium). 
In the mesh of this network a clear intercellular fluid is found. The tissue 
thus formed is called—mesenchyme. 


Early in embryonic development a network of blood vessels is developed 
in the mesenchyme between the mesodermal layer and the entodermal 
layer of the splanchnopleure. This first appears in the form of blood 
islands. Certain of the cells which compose these islands form the future 
walls of the blood vessels, while others form the blood corpuscles. 


Epithelia arise from all the above embryonic layers. From the ectoderm, 
the epidermis is developed. From the entoderm, the epithelium lining the 
pleural and the peritoneal cavities and the synovial membranes. From 
the angioblast, the endothelium lining the heart, blood vessels, and lymph 
vessels. 


At one time the cells lining the peritoneal cavity were called endothelium ; 
but Minot in 1892, showed that this was incorrect and that they were 
derived from the mesoderm. 

The normal function of the endothelium is first, and chiefly, to form 
the lining of the heart, the blood vessels, the lymph channels, and lymph 
vessels. The capillary endothelium, and it may be said of endothelium 
in general, mediates metabolic exchanges with blood stream and tissue of 
any particular region. Again, endothelium provides membranes for the 


* Symposium on the Endothelial Cell arranged by the Medical Research Committee. 
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osmotic interchanges between tissue fluid and plasma. Endothelium can 
become phagocytic; it can also produce reticulum. 

Openings, called stigmata, have been described as being present between 
the endothelial cells forming the capillaries. These must be considered as 
artifacts. They have the same significance as similar openings that have 
been described as being present between the mesothelial cells of the 
mesentery and pleura—neither are normal, preformed structures. The 
same may be said in regard to the free communication of lymphatics with 
the pleural and peritoneal cavities. 

These statements entail still other functions and lead on to essays and 
speculative discussion. 

Any attempt to introduce hyphenated names does not meet with my 
approval. 


PHYSIOLOGY OF THE ENDOTHELIAL CELL* 


By R. S. CUNNINGHAM, M.D. 


BALTIMORE 
( Abstract) 


From the standpoint of physiology, the fundamental tissue of the vascu- 
lar system is endothelium. It lines the entire vascular system, lymphatics 
as well as blood-vessels; in the larger vessels it forms a smooth surface 
which facilitates the flow of blood or lymph, but in the capillaries it 
constitutes practically the sole structure of the wall of the vessel. Since 
the capillary is the functioning zone of the vascular system, it is clear 
that a knowledge of the structure and function of endothelium is a major 
problem. 

The question as to whether blood and lymphatic vessels are opened or 
_ closed structures had been debated for over two hundred years before 
any specific work bearing upon the question was done. The pioneer 
work which first placed the structure of the wall of the capillary in its 
proper place, as the basis for functional investigation, was the observa- 
tion by von Recklinghausen in 1865, by means of the silver nitrate reaction, 
that lymphatic capillaries are lined by excessively thin cells whose edges ap- 
proximate each other. A few years later Hoyer further demonstrated 
that a wholly similar structure could be shown in blood-vascular capillar- 
les as well. At first, after these observations had been made, the opinion 
was generally held that the blood and lymphatic-vessels had openings in 
their walls which, in the silver preparations, could be seen as small blotches 
or spots of deposit. These openings were called stigmata or stomata. 
Further investigations however have demonstrated that these stigmata and 
stomata are artifacts and that, in almost the entire extent of the vascular 
system, the endothelium forms a continuous, unbroken membrane. The 
‘one notable exception to this rule is the endothelium of the sinuses of 
the spleen where Mall and Mollier have demonstrated definite holes in 
the endothelial walls; and it has been further shown that with such an 
anatomical structure the circulation is wholly different from that any- 
where else in the organism. In this way double proof has been obtained 
that the general capillary lining is a continuous, closed membrane. 

A closed vascular system, with substances passing directly through 
‘the endothelial cells, is an essential structural basis for the differential 
passage under the same physiological conditions on the one hand, and 


*From the Anatomical Laboratory, The Johns Hopkins University. 
This paper will be published in full in the AMERICAN REVIEW OF TUBERCULOSIS. 
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for variations for permeability under different functional states on the 
other. The studies which have led to the concept that the interchange 
of all substances is through endothelial cells rather than through permanent 
or temporary openings between them were first of all the results obtained 
by a very large series of vascular injections in which the patterns of 
the complete injections without extravasations had become specifically 
known. Early in the development of the injection method, for the study 
of blood-vessels, it became clear that extravasations were always accompan- 
ied by definite rupture of the vessel-wall. This was especially well demon- 
strated by the observations of MacCallum in which he watched lymphatic- 
vessels under the binocular microscope while they were being injected, and 
noted that whenever extravasations appeared an actual rupture of the wall 
of the vessel could be observed. The second important step in the demon- 
stration of the continuity of the endothelial membrane and of the passage 
of substances through the endothelial cells was in the specific demonstration 
of such substances in the cytoplasm of the cells themselves. Shipley and 
Cunningham studied the passage of salts which could be precipitated in 
situ and various kinds of particulate matter into the blood-vessels of the 
omentum by pulling that structure out of the abdominal cavity and im- 
mersing it in the solution or suspension to be studied. They were able 
to identify both the precipitated salts and the particulate matter within 
the endothelial cells. I have found in studying the absorption both of 
solutions and of particulate matter from the peritoneal cavity that a 
similar demonstration, within the endothelial cells of the lymphatics of 
the diaphragm, was extremely easy. Again in a state of experimentally 
produced hydremic plethora I found that there was a great transudation 
of fluid through the spleen into the peritoneal cavity, and further that, 
during such a transudation, each mesothelial cell on the surface of the 
spleen became markedly edematous. From the evidence presented above 
and much other work of a similar nature it seems legitimate to conclude 
that the passage, of both fluids and particulate matter, takes place directly 
through the endothelial cells and the cells lining the peritoneal cavity. 
In the experiments quoted above with regard to edematous mesothelial 
cells the especial selection of .the spleen as an area for the passage of 
fluid into the peritoneal cavity. seems very probably to be a result of the 
open circulation referred to above, and experiments on splenectomized 
animals indicate that all other mesothelial cells will respond in a similar 
manner if properly exposed. 

With the fundamental point established, that it is the endothelial cell 
itself which is the essential factor in the interchange of substances be- 
tween the tissues on the one hand and the lymphatic and vascular capil- 
laries on the other, it became necessary to analyze the physiological powers 
of the endothelial cell and its limits of variation under different physiologi- 
cal states; as the result of much investigation it has been established 
that the endothelial cell is everywhere permeable to gases, and that their 
passage is controlled exclusively by the laws of osmosis and diffusion. 
With regard to other substances there are variations correlated with the 
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nature of the substances involved, variations between the vascular capillaries 
of different organs, variations between vascular and lymphatic capillaries, 
and variations in different phases of function. All of the observations 
_ that have established the differences noted above indicate that the problem 
is a very complex one and can be completely analyzed only by experiments 
that cover a very wide range of material. The weight of evidence so 
far obtained indicates that crystaloids pass through the endothelial lining 
in general by diffusion; this generalization rests upon such observations as 
those of Schulemann in which he found that a large series of dyes were 
_ distributed, from the point of subcutaneous introduction, at rates that 
_ paralleled their rates of diffusion into gelatin from an aqueous solution. 
_ In regard to colloids it has been shown that endothelium is very variable 
in its permeability. In the first place Starling demonstrated that there 
is more protein in the lymph coming from the liver than in that from 
the intestines, and more from the intestines than from the legs and other 
parts of the body. Therefore he concluded that the endothelium of the 
liver, and this must of course refer to both the vascular and lymphatic 
endothelia taken together, since his experiment did not separate them, 
was very permeable to the passage of the proteins of the blood, while 
that of the limbs was practically semipermeable towards proteins. An 
example of the differences in permeability between the blood and lymphatic 
capillaries is afforded by the observation that the absorption of fat from 
the intestine takes place into the lymphatic villus and not into the blood 
vessels which are also present in greater numbers. 

Thus it became clear that the normal peripheral capillaries are per- 
meable to water, gasses, and crystalloids but relatively semipermeable 
towards substances whose molecular or particulate size is as great or 
greater than that of serum proteins. It was on the basis of these facts that 
Starling emphasized the importance of the osmotic pressure of the colloids 
for the maintenance of blood-volume and the absorption of extravascular 
collections of fluid. tis 

The most recent development of the problem of endothelial reactions 
has been the study of variations in the permeability of a given capillary 
under various physiological conditions. The greatest part of the credit 
for this development we owe to Krogh and his co-workers. They have 
demonstrated that the blood vascular capillary is under a double type of 
control, nervous and hormonal. ‘The endothelial cells have not been con- 
sidered to be contractile elements by Krogh and his students, who have 
instead accepted the so-called Rouget cells as the contractile elements ; 
on the other hand the recent work of Clark indicates that the endothelial 
cell is a contractile element and therefore responsible for at least a part 
of the activity of the capillary wall. Regardless of which is the correct 
conclusion, it seems well established that the capillary wall is controlled 
by both dilator and constrictor fibres and that there are many parallels 
between the anatomy and physiology of these fibres and the similar nerves 
of larger vessels. It has furthermore been shown that the capillaries 
are under the control of certain substances that are elaborated in the 
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organism. There seems to be sufficient evidence to conclude that the 
substance that acts as a stimulant to constriction is elaborated by the 
nervous or intermediate lobes of the hypophysis, while the dilator sub- 
stances are the result of the breaking down of various types of the normal 
constituents of the tissues. 

Following these observations of the nervous and hormonal control of 
the capillaries Krogh demonstrated that they are more permeable when 
distended than when contracted. He found that when capillaries were 
moderately dilated certain dyes, which are quantitatively retained by the 
normal endothelial wall, escaped from the lumen of the vessel and formed 
a diffuse and continuous line of color outside the vessel wall. This 
demonstrated that the endothelium was more permeable when dilated 
than when contracted and also indicated that the dyes passed through the 
cells and not between them, because the stained zone around the capillary 
was continuous, and this would not have been the case had the dye escaped 
through holes between the cells. Furthermore, he found that when the 
capillary was fully dilated, the entire content of serum escaped through 
the wall, leaving the corpuscles packed in the vessel, but when India 
ink was injected into the vessel lumen, not even the greatest possible 
dilation of the capillary caused the ink to pass out of the vessel. Thus 
with the point determined that the variations in function of a given group 
of capillaries vary markedly according to the state of contraction or dila- 
tion, all of the factors concerned in the production of these states become 
of the greatest importance. 

In addition to the property of differential permeability endothelium is 
characterized by phagocytic abilities which are very marked in certain 
zones and very reduced in others, and also by the power to elaborate hem- 
oglobin. Furthermore, these two characteristics of endothelium are 
specifically associated with the ability to form free cells, and this phase 
of the endothelial question has recently assumed very great importance. 

The power of endothelium to elaborate hemoglobin is one of its most 
important functions. That this property belongs to endothelium exclu- 
sively is by no means generally accepted, but considerable evidence in 
favor of this view has been presented. A general relationship of endothe- 
lium to the cells of the blood has been recorded many times in the literature, 
but that the endothelium originally gave rise to all the red cells of the 
early chick embryo was first demonstrated by Sabin in 1920. She fol- 
lowed the origin of the blood cells in the living blastoderm of the chick 
of the second day of incubation, and confirmed the discovery of Van der 
Stricht that all the early blood-cells contain hemoglobin, and she also 
showed that hemoglobin developed within the cells while they were still 
attached to the endothelium. She showed that the division of an endothe- 
lial cell with the equatorial plane of the division in the line of the wall of 
the vessel gave an outer endothelial cell and an inner cell which developed 
hemoglobin and became a red blood-cell. The study of the bone-marrow 
of the adult bird was then undertaken by Doan to see if this relationship 
of the red cells was permanent or transitory. Doan found that the normal 
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structure of the vascular system of bone-marrow could not be analyzed 
in normal, active marrow, but that, by underfeeding, pigeon’s marrow 
could be markedly simplified ‘and in this state it became evident that there 
was a vast bed of capillaries so collapsed that only tiny granules of ink 
could be forced through them. Doan and Cunningham then found that a 
corresponding simplification of the mammalian marrow could be produced 
by certain experimental procedures and that the same condition of the 
circulation was also characteristic of the mammalian marrow. Thus there 
are two types of vessels in bone-marrow, patent sinuses and vessels which 
stay collapsed over considerable periods of time. Through the study of 
the regeneration of bone-marrow, from the simplified state, both in avain 
and in mammalian forms, Doan, Cunningham and Sabin have demonstrated 
that these collapsed capillaries are the seat of erythropoiesis. That the 
first step in the regeneration of red cells is a division of the endothelial 
cells of these capillaries and a marked swelling of them. These hyper- 
trophied endothelial cells are hematopoietic. From them are derived the 
megaloblasts and from the megaloblasts in turn the definitive series of the 
red blood-cells. | 

In regard to the power of phagocytosis, the endothelium of the early 
embryonic stages appears to be generally highly active but, as development 
proceeds, only certain areas retain this capacity to any marked degree; 
_ these areas are the venous sinuses of the liver, spleen, bone-marrow and 
adrenals, and the lymph-sinuses of the lymph-glands. These endothelial 
cells Evans has called the “specific endothelia” and from them he and his 
co-workers have concluded that the phagocytic mononuclears are derived. 
The origin of these cells from endothelium was first described by Mallory 
in the case of cells seen in lesions in typhoid fever. He called them 
“endothelial leucocytes.” Sabin demonstrated that phagocytic mononu- 
clears were derived from the endothelial cells of the embryonic vessels of 
the chick, and these she identified with the clasmatocytes. Aschoff and 
Kiyono have gone further and have included the special endothelial cells 
in their great class of reticulo-endothelium and they have referred the 
origin of the phagocytic mononuclears to this tissue. This concept of 
the reticulo-endothelial apparatus as a tissue of embryonic characteristics 
and combining in one group both the specific endothelia of the students of 
vital stains and the so-called reticular cells, has become widely accepted, 
especially in Germany. It has thus become generally accepted that the 
monocytes of the blood-stream and the clasmatocytes of the connective 
tissues are identical and that they are derived from the reticulo-endothelial 
apparatus. 

During the past year Cunningham, Sabin, and Doan have carried out . 
certain experiments which have caused them to reject the idea of the 
identity and common origin of all the phagocytic mononuclears. They 
have studied with the supravital method the cells that can be obtained by 
puncture of the spleen of living animals, and have been able to separate 
the phagocytic mononuclears very sharply into two distinct groups, and 
they have also been able to adduce some very satisfactory evidence of the 
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totally distinct origin of these two groups of cells. In applying the neutral 
red-Janus green technique to the splenic punctures they found that the 
mononuclear cells could be divided into two distinct groups by means of 
the type and distribution of the neutral red granules and vacuoles the 
specific color which these present, the manner in which these cells store 
phagocytized material, and in the number and characteristics of their 
mitochondria. 

In a series of experiments, which have not as yet been published, I have 
been able to demonstrate that in the spleen there is a very sharp differen- 
tiation between the endothelial cells of the sinuses and the so-called 
reticular cells of the pulp; and feel wholly justified in stating that as far 
as the spleen is concerned the endothelium and reticulum are entirely dis- 
tinct entities and that the term “reticulo-endothelium” is meaningless. 
This separation has been arrived at by means of the fact that the endothelial 
cells are capable of phagocytizing much larger particles than the reticular 
cells and so, by using graded sizes of particles, it has become wholly clear 
that there is no endothelial channel between the arterial end-bulbs of 
Thoma and the elaborate plexus of venous sinuses. . 

Furthermore, I have found that in most of these animals which had re- 
ceived intravenous injections of such substances the endothelial cells were 
proliferating actively and producing large phagocytic mononuclear cells, 
which either remained attached, as in the case of the Kupfer cells of the 
liver, became free in the blood-stream, or wandered out into the pulp. 
But there was never any evidence that the less highly phagocytic reticulum 
was engaged in producing these cells, which I have identified as the 
clasmatocytes or histiocytes. 

Critically speaking I now feel that we can accept as definitely established, 
that the histiocyte or clasmatocyte is derived from the specific endothelium 
of liver, spleen, bone-marrow, and lymph-glands in the adult, and from the 
general endothelium in the embryo. And it seems also clear that the 
endothelial leucocyte of Mallory, the histiocyte of Aschoff and Kiyono, the 
macrophage of Evans, and the clasmatocyte described by Sabin in the 
embryo chick are identical, and are true derivatives of the endothelium. 
It is still, it seems to me, an open question as to whether clasmatocytes 
are derived only from these specific endothelial cells or whether they 
may also be produced during irritations from the general vascular endo- 
thelium in the adult as is claimed by Permar, Foote and others. We have 
great hopes that further work on inflammatory reactions in the subcu- 
taneous tissues with the supra-vital dyes may assist in definitely establishing 
whether the source of the numerous clasmatocytes found there is by active 
division of previously formed clasmatocytes or by the proliferation of the 
endothelium of adjacent blood-vessels. The latter explanation would be 
the more harmonious with our other conclusions but so far I do not feel 
that the work is entirely conclusive. 

With regard to the origin of the monocytes, Cunningham, Sabin and 
Doan have concluded as the result of a large number of observations on 
the developing cells obtained by puncture of spleen and bone-marrow 
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that the adult monocyte of the circulating blood is derived from a primitive 
stem-cell which in turn comes from the reticular or mesenchymal cell. 
They have also concluded that this primitive stem-cell is the parent 
stem-cell from which the leucocytic and lymphocytic series are derived. 
They have also found that the monocyte retains its capability to reproduce 
by division in the spleen, bone-marrow and blood-stream, and in exudates 
obtained from irritated peritoneal and subcutaneous tissues. 


THE FUNCTION OF THE ENDOTHELIAL CELL IN 
PATHOLOGIC CONDITIONS, ESPECIALLY IN 
TUBERCULOSIS* 


By H. H. Permar, M.D. 


PITTSBURGH 
( Abstract ) 


Or late years numbers of experimental studies on various phases of the 
problem of endothelial reactions in pathologic states have appeared which 
have justified Mallory’s interpretation of the large phagocytic mononuclear 
wandering cells of the tissues and blood. At the same time, it is a fact 
that very few texts on pathology present the modern viewpoint on this 
subject. Moreover, the complicated nomenclature which has arisen along 
with the development of this subject is a source of confusion to readers of 
the literature. We feel that an understanding of the nature and origin 
of the endothelial cell is essential to a proper comprehension of the patho- 
genesis and histopathology of many important disease states. 

Studies on lung pathology have been useful in the development of our 
knowledge of the function of the endothelial cell, possibly because this 
organ lends itself rather readily to experimentally induced changes. In 
arranging the material to be presented in this paper, the discussion has 
been divided into three parts. The writer’s own studies on lung pathology 
form the basis for the first part. These include a resumé of studies of 
the “dust cell,” of the mononuclear cells of the exudate in pneumonia, 
and of the mononuclear cells in pleural exudates. For the second part 
there are presented certain outstanding features of the activities of the 
endothelial cell in pathologic processes in general, based on personal ob- 
servation in the study of human tissues. The third part is a review of 
some of the more recently published studies on endothelial reactions in 
experimental tuberculosis, with reference to their bearing on the problems 
of human tuberculosis from a pathologic viewpoint. The endothelium of 
the body may be divided into two groups, the fixed cells lining vascular 
channels, and the wandering cells, which, according to current views, aré 
produced in great part by proliferation from the fixed cells of blood 
capillary linings. It is with the pathologic importance of the second group 
that this discussion is chiefly concerned. The immunologic aspects of the 
endothelial cell will not be touched upon in this paper. 


: * This paper is published in full in the AMERICAN Review or TUBERCULOSIS, ix) 
, 1924. ; 
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The studies of the dust cell referred to above were reported in 1920-’21. 
They consisted essentially of the experimental reproduction of a type of 
pneumokoniosis, using a suspension of powdered carmine as the particulate 
substance introduced into the lung alveoli. Vital staining by benzidine 
dyes was combined with this and the result may be summarized as follows. 
The dust cells were developed from the capillary endothelium of the lung 
and after acting as carmine phagocytes in the alveoli, they reentered the 
stroma of the lung and wandered through the lymphatics to the lymph 
nodes at the hilus. The present application on this work is that by analogy 
it indicates intracellular transfer of organisms as a mode of introduction 
of infection into the tissues and also as a mode of transport of infection 
within the tissues. 

The study of experimental pneumococcus pneumonia (1923), combined 
with vital staining by the india ink method, showed that the large mononu- 
clear phagocytes of the exudate were derived from the vascular endothe- 
lium. The process was identical with that producing the dust cells; the 
only difference was that the stimulus to the production of endothelial 
phagocytes was more intense and, therefore, the activity of the capillary 
endothelium was more marked. 

The study of mononuclear phagocytes in the pleura is still in progress, 
but at present we feel justified in stating that particulate substances and 


certain mild irritants in the pleura give rise to an endothelial response. 


The use of vital staining by the india ink method clearly shows the 
endothelial nature of the mononuclear phagocytes of the pleura. The 


serosal cells have only a limited activity, consisting of regeneration to 


cover the injured pleural surface. 

The second portion of the paper consists of a summary of the important 
pathologic states in which the endothelial cell is prominent. The simplest 
among these are the reactions to particulate substances, to liberated lipoids, 
and to larger foreign bodies in the tissues with the development of the 
giant cell typical of foreign body granulomas. These reactions occur com- 
monly in various pathologic lesions of chronic type such as anthracosis, 
chronic passive congestion of the lung, chronic’ salpingitis, cholecystitis 
and appendicitis and chronic inflammation and repair in bone. In some 
of these conditions, special names have been applied to the pigment, debris, 


or fat-loaded endothelial cells of the chronic exudate. 


In certain inflammations due to specific microorganisms the endothelial 
cell forms the principal element in the reaction. Typhoid fever, syphilis 
and tuberculosis are among the most important of this group. The 
endothelial nature of the mononuclear cell of the typhoid lesion is not 
much questioned at the present time, perhaps because over twenty-five 


__ years have passed since Mallory first described this striking endothelial 


reaction. The marked intravascular proliferation of endothelial cells in 
typhoid and also in syphilis is one of the basic features of the characteristic 
lesions of each. In typhoid this leads to the development of the ulcerative 
intestinal lesions; and in syphilis the same mechanism is important in the 
causation of the recurrent necrosis seen in gummata. The tissue reactions 
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to the tubercle bacillus will form the subject of the remainder of the 
discussion. | 

Both the human and experimental tuberculous lesions are very well 
known. Recent studies on endothelial reactions to the tubercle bacillus 
have demonstrated the endothelial origin of the typical cell of the tubercle, 
long known as the “epitheloid” cell. These cells are not, however, always 
developed locally, but may wander by lymphatics, or be carried by the 
blood stream, to take part in tubercle formation at a considerable distance 
from their point of origin. This has been shown to be true in metastatic 
foci secondary to subcutaneous tuberculosis and also in tuberculosis of 
the central nervous system. 

The giant cell in tuberculosis has been a much discussed element, the 
question being whether it is formed by mitosis without complete cell 
division or whether it is the result of fusion of individual endothelial cells. 
Recent work indicates that fusion is the mode of development in experi- 
mental tuberculous inflammation. 

The foregoing summarizes the present day conception of the activities 
of the endothelial cell in tubercle formation. . 

There remain for discussion some points relative to the function of the 
endothelial cell in (a) the primary entrance of the organism into the 
tissues ; (b) the earliest tissue reaction to its presence; (c) the subsequent 
spread of the infection from a primary focus to form both local and 
distant secondary foci. The first of these has been already discussed 
briefly in connection with the dust cells. Experimental studies to verify 
completely the mechanism of intracellular transfer of the tubercle bacillus 
into tissues are not yet available. The most careful work, using very 
minute doses of organisms, showed the earliest stage masked by a destruc- 
tive lesion with fairly large numbers of endothelial cells in the exudate. 
After four days, however, the development of typical tubercles in the 
interstitial tissues of the lung had taken place. This seems to point strongly 
to intracellular transfer from the air space in the earliest hours of the 
reaction. 

All observers agree that the endothelial cell is important in the earliest 
tissue response. Whether an associated polymorphonuclear leucocytic ex- 
udate also occurs at this time is still debated. That there are polymor- 
phonuclears associated with the development of caseation, especially in 
experimental tuberculosis, is quite certain. 

Some of the experimental work of the last two years indicates that 
intracellular transport of organisms is responsible for local spread of the 
infection to form conglomerate tubercles, and also that foci may be pro- 
duced at some distance by intracellular transport, especially by the wander- 
ing of infected endothelial cells through the lymphatics to the regional 
lymph nodes. 

From the above cited experimental work and discussion, the conclusion 
is reached that the function of the endothelial cell in various pathologic 
states is that of phagocytosis of a wide variety of particulate materials and 
lipoid substances, including the debris of dead and disintegrating tissue 
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cells and of the products of inflammation. Further, it is the prime element 
in the reaction to foreign bodies in the tissues, producing, by fusion of 
individual cells, the typical giant cell of foreign body granulomas. 

With especial reference to the function of the endothelial cell in tuber- 
culosis, it appears that the endothelial cell primarily has to do with reactions 
to milder types of irritants which are thereby localized, and that of these 
the tubercle bacillus is one of the most important. 

A knowledge of the various phases of endothelial cell reactions is essen- 
tial to a comprehension of the anatomical tubercle and of the conglomerate 
tubercle. 

Finally, it is evident that the endothelial reaction leading to localization 
of the tubercle bacillus is complicated by the fact that the endothelial cell 
also wanders in the tissues, often for considerable distances. Thus not 
only may the primary invasion and the local spread to form the con- 
glomerate tubercle be traced to intracellular transfer of organisms, but 
also secondary foci at some distance, particularly those involving regional 
lymph nodes, may be attributed to intracellular transfer. 


DISCUSSION ON THE ENDOTHELIAL CELL 


Nathan Chandler Foot, M.D., Cincinnati: The first man in America 
to recognize the vascular origin of the endothelial phagocyte was Mallory 
of Boston, and to him belongs the credit; those of us who hold the same 
view have merely followed in his footsteps. The matter of the nomencla- 
ture of this cell is of great importance; there is no use in perpetuating 
names like “clasmatocyte,” “histiocyte,” etc., for they are meaningless. 
The term “clasmatocyte” properly refers to a cell seen in the amphibia 
by Ranvier, and thus named by him because it broke off bits of its 
cytoplasm. (xAdopa piece broken off, and kv7os cell). ““Histiocyte” merely 
means “web cell” (iorfov dim. of iords web). I strongly advocate the 
adoption of the term “endothelial phagocyte” as expressive of both origin 
and function. The suggestion of a new form of mononuclear phagocyte, 
the “monocyte,” by Drs. Sabin and Cunningham, is of great interest and 
importance, and must be followed out until the origin of the cell is definitely 
established and its identity as something quite different and separate from 
the endothelial phagocyte is proved beyond question. Their work is 
extremely stimulating and their criteria for believing this cell to be differ- 
ent in origin and type from the endothelial phagocyte are well founded. 
The existence of the monocyte as a definite cell-type has already been 
pointed out by Simpson, working with H. M. Evans, in 1922, and my 
experiments on cerebral tubercles have led me to suspect that there might 
be two types of mononuclear phagocyte, although I have been inclined 
to reject that hypothesis until further evidence was forthcoming. 

The embryological origin of the endothelial phagocyte has a definite 
place in the study of that cell, but it is not as important as the consideration 
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of its immediate origin in the adult individual, particularly in connection 
with the formation of tubercules. We must bend our efforts towards 
discovering whence these cells come in the young or adult individual, 
rather than in its embryo. 


Apparently the reticulum cell is still subject to study and discussion; 
its connection with the endothelium must be worked out and the production 
of reticulum fibers further studied. The connection between the cell and 
the fibers must be investigated: does it produce the fibers directly, or 
indirectly by action upon fibrin, or some such extracellular substance? 
Can vascular endothelium produce reticulum? I believe it can. 


Further research on the actual mechanism of the production of tubercles 
must be done in locations where the tissues are reduced to their simplest 
terms and the reacting cells most readily identified. Furthermore, we 
must get away from theory and adduce facts wherever this is possible. 


That endothelial phagocytes may be produced outside of the “specific en- 
dothelia” is indicated by the presence of mitotic figures in the endothelium 
of capillaries in inflamed areas, the migration of mononuclear:cells through 
their walls in the neighborhood of such proliferative foci, and the compara- 
tive absence of mitoses in the cells of the fixed tissues near the site of 
inflammation. The earlier German investigators noted that there was such 
mitotic activity in capillary endothelium without the production of capillary 
buds, particularly in tuberculosis. They attributed the formation of the 
tubercle to a frustrated attempt at vascularization in the infected area. 


Dr. Permar’s statement that tubercle bacilli are transported by endo- 
thelial phagocytes to comparatively distant points has been confirmed by 
my own observations after injecting tubercle bacilli and carmine into the 
air-passages of a rabbit, and Higgins’ Ink into the circulation. Phagocytes 
containing all of these substances were found in the lymphnodes of the 
hilum. His observations as to the relatively passive rdle of the mesothelium 
in tuberculosis are also in accord with my findings in experimental tuber- 
culosis. That the Langhans giant cell is formed chiefly by the fusion of 
endothelial phagocytes has been shown in vitro by Lambert, who observed 
their formation on the cover-slip of tissue cultures. That they may break 
up into their component cells, as indicated by Haythorn’s experiment 
(as quoted by Dr. Permar), has also been known; it is indicated, as in 


this case, in fixed tissues, and one may see it actually happening in older 


tissue cultures. 


Dr. Smith’s report of his work with Dr. White on endothelial poisons 
is as startling as it is interesting. One can not discuss such a subject 
without due deliberation. 


E. R. Clark, M. D., Augusta, Ga.: Owing to two unfortunate circum- 
stances I missed hearing the major part of the two papers which I should 
be best able to discuss, namely those of Professor Miller and Dr. Cun- 
ningham. I shall therefore confine my remarks chiefly to certain funda- 
mental points regarding endothelium which have been suggested by Dr. 
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Permar’s paper and Dr. Foote’s discussion, in the light of investigations 
which Mrs. Clark and I have carried out during the past sixteen years. 

The chief point which I wish to make is to register an emphatic protest 
against calling the large wandering cells of the tissues “endothelial” cells. 
It is bad enough to call them endothelial leucocytes, since their origin 
from endothelium has not been proven, at least to the satisfaction of all; 
but to drop the “leucocyte” and term them merely “endothelial” cells, is 
entirely unjustifiable and can only lead to endless confusion. Even if 
they are some time proven to be of endothelial origin, it would be better 
to restrict the term “endothelium” to the cell which forms the inner lin- 
ing of the blood or lymphatic vessels, since surely the wandering cell 
has different properties from the cell which still forms a part of the 
endothelial membrane. 

Our scepticism of the notion that endothelial cells and wandering cells 
are interchangeable is based on the results of observations which have 
been carried out for many successive years on blood and lymphatic vessels 
and other types of cells in the transparent fin expansion of the tails of 
living amphibian larvae. It is possible here to see with great clearness 
endothelium with its nuclear areas, stellate connective tissue cells, and 
wandering cells. With an, upright chamber, chloretone anesthesia, and a 
special type of camera lucida the same cells may be watched for hours 
- at a time and for many successive days, and accurate drawings may be 
made which enable the observer to keep a record of growth and functional 
changes, and, following injury or the injection of specific substances, of 
the pathological changes which occur. Studies may be made with the oil 
immersion lens. Among the observations which we have made have been 
the study of the normal mode of growth of blood and lymphatic capillaries 
and of connective tissue cells, the response of these cells and of leucocytes 
to injected India ink, carmine, lipoid substances, paraffin oil, starch and 
proteid; the changes which occur after cutting blood and lymphatic capil- 
laries; the inflammatory reaction to croton oil; and, lastly, the formation 
of the adventitial cells of blood capillaries. In these studies, the en- 
dothelium of blood and lymphatic capillaries has been watched carefully 
for hours and days, and the moving leucocytes and the slowly migrating 
connective tissue cells in the neighborhood of blood capillaries have been 
‘particularly studied for evidence of possible transformations. 

So far as the results bear on the question under discussion, it may be 
briefly stated that, in all circumstances, the endothelium of both blood and 
lymphatic capillaries has maintained complete specificity. New capil- 
laries form by sprouting of endothelium of already formed capillaries. 
Although in several of the different types of experiments there has been 
active accumulation of leucocytes, there has never been the slightest indi- 
cation, either in normal growth or in inflammatory reactions, of the pulling 
away of endothelial cells to form wandering cells. Mitosis has been seen 
frequently in both blood and lymphatic capillaries, but in every instance 
the two daughter nuclei remained endothelial nuclei, in the endothelial 
tube. Even bits of capillaries which had been cut off with a knife from 
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all connections with other capillaries maintained their specificity as blood 
or lymphatic capillaries and later reunited with their respective systems. 

We are therefore convinced that, in the tadpole’s tail, at least, wander- 
ing cells do not arise from endothelial cells of blood or lymphatic capil- 
laries, and that consequently it cannot be claimed that this process is a 
universal one. 

Almost the entire field including the development of blood cells both 
red and white, and of the free wandering cells found outside blood-vessels 
is still one of the darkest in anatomy. Hardly any two hematologists agree 
regarding most of the fundamental problems. It would therefore seem 
that before substantial progress can be made in determining the origin 
and nature of the cells immediately concerned in the reaction of body 
cells to the tubercle bacillus, an immense amount of work must be 
done to find out the source, possible transformations and physiology of 
the various types of wandering cells, of the endothelial cells of both 
lymphatic and blood vessels and of connective tissue cells. We believe 
that much of this knowledge will await the invention of methods which 
will make it possible to carry out continuous observations on individual 
cells in the living animal, since the results of the usual histological methods 
are so conflicting and inconclusive. While our own studies have been 
made on living cells, there has always been the question raised as to 
whether cell growth and behavior as observed in amphibian larvae can be 
legitimately carried over to mammalian forms. One of our students is at 
present engaged in an attempt to develop a method which bids fair to 
make possible mammalian studies similar to those which have been made 
. on the tadpole’s tail. 


Esmond R. Long, Ph.D., Chicago: Not being a cytologist I feel 
quite incapable of adding anything to this discussion from the histological 
point of view. I would not fail to state, however, that such a symposium 
as this is invaluable to all of us who as teachers must tell students some- 
thing of the life history of this important cell. The student is confused, 
and naturally so, by such terms as clasmatocyte, macrophage, histio- 
cyte, large mononuclear, polyblast, endothelial leucocyte, epithelioid cell 
and so on. He has not the time to read the writings of the champions for 
each of these cell names. Naturally he expects his teacher to tell him in 
brief form something about these cells which he can apply in his own 
study of histological sections and his interpretation of what he sees. He 
wants to know, first of all, if he is being told of the same cell under 
many different names, or of a multitude of different cells with the same 
function. And it is no shameful admission to make, I am sure, in view 
of the confusing literature, that we teachers have been almost if not quite 
as perplexed as the beginning student. Today’s symposium has done a 
great deal toward clearing this subject in my own mind, and I look forward 
with great hope to the perfect solution of this problem in the near future 
by the men to whom we have had the pleasure of listening today. 

From personal experience I can add only one point concerning this 
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cell. That one is, however, I believe of great importance. It concerns 
the behavior of this cell in the sensitized and non-sensitized animal. We 
are gradually coming to realize that such a reaction as the tuberculin 
‘reaction is not peculiar to any one tissue, such as the skin, but that it 
may occur in any tissue of the sensitized animal. Furthermore the re- 
sponse of the sensitized animal may be analyzed in terms of the behaviour 
of the individual ceils. One of the most striking features is the extra- 
ordinary influx of endothelial cells. Krause has repeatedly emphasized 
_ this exudative and the subsequent proliferative reaction as the most strik- 
ing element of what we term acquired resistance in the infected host. 
Certainly it is true that the endothelial cell of the sensitized or infected 
host in tuberculosis behaves differently than the same cell in the non- 
infected animal. In the latter the response to the introduction of tubercle 
bacilli is sluggish. In the infected animal the reaction is extremely rapid. 
_ In twenty hours enormous numbers of these cells have congregated at the 
site of injection. In this case they must be looked upon as sensitized 
cells attracted toward their antigen with far greater force than is the non- 
sensitized cell on its first acquaintance with the tubercle bacillus. The 
underlying cause of that attraction is the problem of first magnitude in 
our study of the tuberculin reaction. 


_ Henry Stuart Willis, M.D., Baltimore: With newer and improved 
methods of study, particularly such as vital staining and tissue culture, 
there has been a rejuvination of ‘interest in cytology, as the significance 
_which attaches to this symposium bespeaks. With this renewal of interest 
there has been such fluctuation in opinion as to the nature of the essential 
cell in anatomic tubercle, and ideas in many quarters have changed since 
the thoroughgoing work of Baumgarten in 1885. For many years the 
prevailing opinion was, with Baumgarten, that this cell came into being 
by proliferation of the fixed tissue cell (connective tissue, reticulum) at 
the site of irritation—under stimulus of a foreign body. It is only within 
the last few years, I believe, that Baumgarten’s idea has tended to be: 
shelved in favor of the vascular endothelial cell idea. 

If cells which have left their moorings are to be identified, we formerly 
supposed that they must correspond, to an extent at least, in histological 
appearance and nuclear configuration, in size and in function, with their 
intact fellows. Now we would add that more.important than these re- 
actions, or of equal importance with them, is the selective staining of the 
cells in question. By checking these points it has been clearly shown 
by many workers, among them those who have spoken today, that the 
capillary endothelium is selectively phagocytic and that, once this cell 
engulfs foreign matter, it casts itself loose and wanders shorter or longer 
distances about in the body. 

It has been pointed out several times today that the endothelial leuco- 
cyte, so-called, is of mesothelial origin. In this connection permit me to 
call attention to three or four observations which may or may not appear 
to be related. In the first place the large mononuclear cell mentioned 


268 THE ENDOTHELIAL CELL 


by Dr. Cunningham is, it appears, of mesothelial origin; endothelium is 
of mesothelial origin; connective tissue cells are of mesothelial origin. 
We are taught, as everybody knows, that all fibrous and connective tissue 
has its origin in mesothelium. Whether these circumstantial relations 
have any significance, I believe we are unable to say. It has appeared to 
most observers who. have followed the evolution of anatomic tubercle 
from its beginning to its sclerotic stage that the essential tubercle cell— 
the epithelioid cell—itself goes on to form the encapsulating fibres which 
wrap themselves around the tuberculous process so any of these cells 
might conceivably form fibrous tissue. 

In considering for a moment the morphology of the cell in question, 
some experiments now in progress by Mrs. Lewis are of interest. She 
has granted me permission to mention them in this connection. Mrs. 
Lewis has been in the habit of growing chick or mammalian blood in tissue 
culture and watching hour by hour and day by day the changes which 
occur in the large mononuclear and transitional cells in this blood; it has 
been her observation that these cells undergo a rapid transformation, 
that they proliferate rapidly, become markedly phagocytic for red blood 
cells or foreign matter in the preparation and that within a few days they 
become indistinguishable from the clasmatocyte or endothelial leucocyte; 
and she raises the question as to whether the large mononuclear cell which 
Dr. Cunningham has described so well represents a stage in the life 
cycle lof the clasmatocyte. ; 

In considering the function of the cell, phagocytosis stands out pre- 
eminently. In our tissue culture work the endothelial leucocyte (clasmato- 
cyte) was a veritable scavenger and in twenty-four-hour-old cultures 
where tubercle bacilli had been present for as long as two hours, we 
were able to count as many as 80 bacilli enclosed within a single cell of 
this type, while cells of other types in this length of time had taken in 
very few bacilli. I mention this merely as corroborative evidence of the 
phagocytic property of this cell, which has already been brought out 
today. No doubt can be left in our minds after the presentations which 
have just been given that the capillary endothelium is selectively phago- 
cytic and that these endothelial cells have the capacity of splitting off, 
leaving their original seat and becoming wandering cells. But I should 
like to point out what seems to me to be a/serious matter in arriving at 
conclusions from this type of study or from the study of sections only; 
because phagocytosis is a function, surely, of other cells than endothelial. 
Allow me to illustrate what I mean. Through the kindness and codpera- 
tion of Dr. Permar, I have been enabled to throw on the screen a drawing 
of a lung capillary after intravenous injection of pigment. It shows pig- 
ment in a swollen cell of the endothelium and there does not appear to 
be any doubt as to the clear identity of the cell. Next to this is a drawing 
of parts of two alveoli from the lungs of a guinea pig which had lived 
sufficiently long to acquire considerable dust in the lungs. The dust here 
clearly appears to be in intact alveolar cells and, if you please, in the 
“corner cells.” From this it must be patent that either one of two things 
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is true; either vascular endothelium and alveolar epithelium are both pha- 
gocytic for certain kinds of particulate matter and that therefore it is 
unwarranted to be too rigid in a claim for phagocytosis by one type of 
cell to the exclusion of another, or that we cannot always be certain from 
histological appearances of sections as to cell identities. My own feeling 
is that the latter statement is certainly true and that in all probability both 
are true. 

A very important function with regard to this essential cell of tubercle 
is that of proliferation. The question should be raised as to whether 
these cells all migrate to the point of irritation or whether, possessing 
the capacity of self-propagation, one or a few may migrate to the point 
and there multiply. From histological study of developing tubercle one 
gets the strong impression of proliferative activity. Do endothelial cells, 
if they wander away from capillary walls, have the property of reproduc- 
ing new cells of like appearance and function with themselves? This is 
one of the important questions to be answered. 

Another function is that of fibrous tissue formation. Do the essential 
cells in:anatomic tubercle actually form the fibrous tissue of the healing 


tubercle? We suppose that they do. In the work of Carrel in which 


he was able to grow pure cultures of mononuclear cells of the circulating 
blood, he found that ultimately such cells developed into cells indistinguish- 


able from fibroblasts, that they developed delicate fibrils which connected 


with fibrils of other cells to form a delicate network. This, of course, 


_ is no more than simply a lead, but it indicates that a “wandering” cell may 
be capable of this function. While considering the function of these 
cells I should like to avail myself of the opportunity of redirecting at- 


tention to the work of Baumgarten which seems to have been lost sight 


of by many of us moderns. Baumgarten worked out beautifully and 


_ thoroughly the histogenesis of tubercle in the various viscera and tissues 
_ of the body and concluded that, irrespective of the situation of the lesion, 
_ the essential cell—epithelioid cell—arose as a product of proliferation of 


| 


the fixed tissue—framework—of the part. Although this work would not 


_ now measure up to the criteria (vital staining) demand of it, I mention 


| 


! 


it here because it is the work which so long dominated the field and which, 
to many, still represents the correct opinion. I have prepared lantern 
slides of two of Baumgarten’s illustrations and would like to show them 
in this connection. They illustrate. the evolution of tubercle after in- 
oculation into an avascular tissue, namely, the cornea. As may be seen 
from the slides, there is active cell division and multiplication—division 
and multiplication of cells which the author conceived to be the stellate 


connective tissue cell of the cornea itself. In this tissue normally there 


_are no capillaries, and, reasoned Baumgarten, if wandering cells contribute 


to tubercle formation, they cannot be thought of as being formed locally. 


Besides, his contention was that by the time inflammatory phenomena, 
wandering cells, new capillaries, etc., have appeared, the tubercle itself 
is well developed and is formed of cells histologically identical with the 


normal corneal “fixed tissue” cell. It would be, it seems to me, of great 
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value for some one to repeat this work of Baumgarten’s in the light of 
selective and vital staining. . 

The relation of allergy to this phenomenon of tubercle formation has 
already been mentioned by Dr. Long, and I shall not touch on it in this 
connection further than to say that it is of greatest importance that we 
learn all we may about the allergic phenomena which, among other things, 
certainly stimulates the very rapid formation of the epithelioid cell, even 
before the purely inflammatory, exudative phenomena have subsided. 
In connection with sensitiveness, Dr. Permar’s experience is interesting, 
when, after an air passage injection of carmine, the capillary endothelium 
is stimulated to an increased phagocytic activity toward intravascular 
particulate matter. This seems to me to be an important observation and 
should be further studied. 

I wish it were possible at this time to consider in a more constructive 
way what is most valuable in the way of leads and suggestions. 


THE INFLUENCE OF ENDOTHELIAL POISONS ON 
TUBERCLE FORMATION* 


Preliminary Report 


By Wm. CuHar_Les WuHiteE, M.D. anp M. I. Smit, M.D. 


WasHinecTon, D. C. 


THE origin of the epitheloid cell, the most dominant cell in the forma- 
tion of the tubercle as the evidence of the body reaction to infection with 
the tubercle bacillus, is a subject of much investigation and jdiscussion at 
the present time. The majority of the evidence, however, would seem 
to prove that its origin is in the endothelium of the capillaries or at least 
in the wall of the capillary system, 1. e., either from the endothelium or 
from the cells immediately beneath the endothelium. Taking as a premise, 
on the evidence of a majority of the observers, that it is the endothelial 
cell which multiplies and takes part in this process, there was suggested 
to us experimental work which might throw some light on this subject. 

First we set ourselves the task of obtaining extracts of this cell in 
as pure a form as possible and testing its effect on the normal and on the 
diseased animal. ‘There were two possibilities, one of obtaining the cell 
in vitro culture, the other of securing the extracts from the tissues of the 
living animal. It is apparent that the organ in which these cells occur 
in the greatest number without the complication of other glandular cells 
of specific function is the lung. The lung, moreover, is the organ which 
is most subject to infection with the tubercle bacillus; we therefore de- 
vised the following experiment: 

Rabbits were anaesthetized with paraldehyde and, while still living, the 
chest cavity was opened so that neither pleural cavity was perforated (this 
is possible in the rabbit). A canula was put in the trachea for artificial 
respiration which was maintained throughout the experiment. Five min- 
utes before the operation was begun the animal was injected intravenously 
with 10 mgm. per kilo of Heparine to keep the blood fluid so that the 
capillaries might be washed out effectively. A canula was then introduced 
into the pulmonary artery, immediately the aorta was tied and a second 
canula introduced into the left auricle. Ringer Locke’s solution was 
heated to body temperature and allowed to wash rapidly from the lungs 
all of the blood. Immediately upon the appearance of bloodless Ringer 
Locke’s solution from the outflow canula the collection of fluid for the 
extract was begun. Three hundred cubic centimeters of fluid, kept at 
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body temperature, were then re-perfused eight or ten times through the 
washed lungs, kept under constant artificial respiration for a period of 
four hours or until no fluid would longer pass through the capillaries 
owing to some physical change which occurred in them, obstructing the 
further flow of fluid. Perfusion was carried out under a pressure cor- 
responding to the normal pulmonary pressure in the rabbit, 1. e., about 
20 mm. of mercury. The fluid obtained at the end of the experiment 
was clear; cellular elements were very rare in it under microscopic ex- 
amination, and the precipitation tests with tannic acid and phospho-tungstic 
acid gave abundant flocculent precipitate which appeared very slowly. ‘The 
fluid gave a very indefinite biuret reaction, a negative Pauly, and a nega- 
tive Millon reaction. The fluid remained clear, without change, in the 
ice chest for a period of two weeks, and, with a little chloroform, for a 
longer period. A microscopic examination of the lungs which have been 
thus perfused shows an almost perfectly denuded capillary and vascular 
system. This condition of the capillaries is in striking contrast to the 
bronchial and alveolar walls on which the cells remain intact. _ 

This fluid was then used for a biological study in the normal animal, 
intravenously, subcutaneously and by intratesticular injection. The in- 
tratesticular injection gave the most constant and striking of the results 
obtained. In the normal testicle it produces white nodules of the size 
of a millet seed or of a small bead, and, on microscopic examination these 
nodules are shown to be, in the main, collections of small cells of the same 
type as occur in the formation of tubercle, giving rise to a histological 
picture almost indistinguishable from an endothelioma. In contrast to 
extracts reported by other observers which are very toxic, apparently this 
fluid is relatively non-toxic for the normal and for the tuberculous animal. 

Rabbits infected with 5 mgm. of H-37 in the right testicle have received 
daily injections of 5 cc. of this fluid over a period of one month. We 
are not prepared to say that it has any specific influence on the tuberculous 
process in the testicle other than that found with some other protein sub- 
stances which we have used. One very striking result has been found in 
the larger vessels of the lung in which there has been an enormous multi- 
plication of the endothelial cells, almost to the complete occlusion of the 
vessels. This work is still in progress and will be reported on at a later 
time. . 

A turther method of attack, taking the same premise that the epitheloid 
cell is of capillary endothelial origin, was undertaken by us, based on the 
work of Dale and Richards who, by a series of beautiful experiments, 
demonstrated the influence which Histamine has upon the capillaries. 
Rabbits were used in this experiment. These animals are so susceptible 
to this poison that it was necessary to limit ourselves to very small doses, 
probably inconsistent with a degree of capillary endothelium poisoning 
sufficient to affect the influence of this cell in its phagocyptic property. 
We were able, however, to keep numbers of animals alive for periods 
of four weeks on doses of 0.25 mgm. per kilo daily, and even with this 
dose some of the animals succumbed after two weeks. Our results from 
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this work have not been of a striking nature, probably because the concen- 
tration of the dose which we were able to use was not sufficient to produce 
the changes which were prescribed in our premise. There seems to be 
evidence that the tuberculous process in the animals which have been in- 
jected over a period of several weeks with small doses of Histamine is 
of a more rapid character than in the control animals. This, if true, 
would add strength to the belief that the endothelial cell is one of the 
protecting influences of the body against infection with this organism. 
This work has suggested to us that, with the known rapid disappearance 
of the tubercle bacillus from the blood stream there is the possibility of 
its life within the body being dependent upon its gaining entrance to the 
body of the endothelial cell. The evidence which we have obtained from 
our experimental work so far suggests that damage to this cell enhances 
the destructive power of the tubercle bacillus within the body. It is possible 
that by this method we may be able to bring forward evidence of the dual 
position which this cell holds in the tuberculous process—on the one hand 
its protective influence against the infection and on the other hand its 
being a necessary abode for the tubercle bacillus to retain its viability 
within the body, but on these points we shall have to await the results of 
our later studies. Theoretically it is possible to assume that if we could 
destroy the phagocytic power of this cell two things might happen—that 
‘the tubercle bacillus might succumb to the action of the lytic substances 
in the body fluids, and that no tubercle formation such as we see it in 
uncomplicated tuberculosis could occur, because it is probable that both 
_the life of the bacillus in the body and the formation of a tubercle are 
dependent upon the organism’s being phagocytized. 

The mechanism of the formation, of the tubercle and the collection of 
these endothelial cells in relation to the reticulin network which is present 
in the tubercle we have taken up in another paper appearing elsewhere. 

This work on endothelial poisons in its relation to tubercle structure is 
being continued by us in the Hygienic Laboratory of the U. S. Public 
Health Service. 


TUBERCULOSIS AND VITAMINE REQUIREMENTS IN 
THE NUTRITION OF THE WHITE RAT* 


(A Preliminary Communication) 


By Maurice I. Smit, M.D. 
WITH THE ASSISTANCE OF E. HENDRICK AND F. SPINDLE 


WasuinerTon, D. C. 


Ir 1s a matter of common knowledge among men of experience with 
tuberculosis that nutrition is an important factor in the progress of this 
disease. There is perhaps no better expression of this thought than is 
found in the words of von Pirquett who stated in a Harvey lecture as 
follows: ‘We consider tuberculosis a nutritional disease in the sense that 
the germs of tuberculosis, which are contained in the body of practically 
every adult inhabitant of a city, are not allowed to spread and to over- 
whelm the organism so long as this is in a good state of nutrition. We 
may say that the power of the cells to produce antibodies depends on a 
certain excess of food. We have no specific food, no certain chemical 
substance which protects against tuberculosis, but we know that good 
appetite for various kinds of food and satisfaction of this appetite by 
ample meals is the best preventive and the best cure.” 

There is perhaps no more convincing evidence of the effects of mal- 
nutrition in this infection than that afforded by the statistics of the death 
rate from tuberculosis during the war in those European countries which 
suffered most from shortage of food supplies?. Precise information on 
the influence of dietary deficiencies in tuberculous infection is wanting, 
however. McCann? studying the basal metabolism of patients with ac- 
tive tuberculosis found that on well balanced rations quantitatively the 
caloric requirement in this condition is no greater than in other febrile 

states. Weigert* showed that the tuberculous process generalized more 
rapidly in experimentally infected pigs on an exclusively carbohydrate diet 
than in animals receiving a liberal amount of fat (cream) in their diet. 

With the advent of newer methods in nutrition attempts have been made 
to gain more precise information on the relation of dietary deficiencies to 
tuberculous infection. Gloyne and Page® attempted to determine the ef- 
fect of a diet deficient in vitamine A on tuberculosis of the white rat. 
Their observations did not extend sufficiently long, no tuberculous lesions 
were produced, and no conclusions can be drawn from them. More re- 
cently Lange and Simmons® studied the effects of low protein and low 
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salt diets in rats inoculated subcutaneously with a strain of bovine bacillus. 
The low protein diet appeared to have been without effect, while the low 
salt diet seems to have increased the susceptibility of the experimental ani- 
mals by showing a more diffuse and extensive local reaction at the site 
of inoculation. | 

About three years ago the writer undertook a systematic investigation 
of the relation of dietary deficiencies to experimental tuberculous infec- 
tion. The first report comprised experiments with diets deficient in 
vitamine A on guinea pig tuberculosis’. The results were not altogether 
satisfactory mainly owing to the fact that this animal is, with few ex- 
ceptions, very unsuitable for nutrition experiments. Furthermore, tuber- 
culosis 1s such an overwhelming infection in the guinea pig that it is 
practically impossible to influence its course one way or another by any 
known experimental procedures. For these reasons the white rat was 
chosen as the experimental animal. The present report deals with diets 
deficient in either the fat soluble vitamine A or the water soluble vita- 
mine B, the influence of such diets on the tuberculous process in the white 
rat, and the nutritional requirements with reference to these vitamines in 
rats infected with the tubercle bacillus. 

The infection of rats with B. tuberculosis was effected by an intra- 
peritoneal injection of 5 mg. H 37 human strain. This has invariably 
resulted in a gross picture of miliary pulmonary tuberculosis, recognizable 
in 30 to 60 days, the condition gradually progressing so that at three 
months and thereafter the lungs present a voluminous appearance, and are 
mottled with yellowish gray conglomerate tubercles. On histological ex- 
amination the tubercles are seen to consist of masses of probably endo- 
thelial cells, most of which are multinuclear in character. Typical giant 
cells are frequently found, and scattered foci of lymphatic infiltration may 
also be seen. Appropriate stains show the proliferative cells loaded 
with numerous acid-fast bacilli. Acid-fast bacilli with all the character- 
istics of the tubercle bacillus have been isolated from the lesions, and 
material from the lesions injected into guinea pigs proved the unaltered 
pathogenicity of the organism. Similar histological changes were ob- 
served with great frequency in the spleen, the omentum and occasionally 
in the liver. 

Rats infected with B. tuberculosis as described above were tested for 
their reaction to old tuberculin. In a series of 52 infected rats, divided 
into five groups variously supplied with vitamine A in their diet, there was 
a mortality rate of from 25 to 82 per cent. following the intraperitoneal 
injection of 0.5 cc. old tuberculin, death occurring within 24 hours. The 
highest mortality was found among the animals inadequately supplied with 
vitamine A. In a like series of non-infected controls the injection of 0.5 
to 1.0 cc. old tuberculin produced no ill effects whatever except for some 
Symptoms due to the irritant effects of the glycerine lasting but a few 
moments. 

Numerous observations have been made on the effects of various diets 
deficient in either vitamine A or B on the histopathology of the lesions. 
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So far it has not been possible to alter definitely the pathological picture 
by means of diets. It has been noted with considerable frequency how- 
ever that the reaction to the tubercle bacillus is more marked, and the 
lesions apparently more numerous in the infected rat on an adequate diet 
than in the one maintained on a diet deficient in vitamine A. It would 
seem as if the whole process of tubercle formation in this animal is a 
proliferation of endothelial cells phagocytizing the invading tubercle bacil- 
lus, and this process of phagocytosis goes on probably more vigorously in 
the well nourished animal than in the one whose vitality is lowered by 
vitamine A deficiency. 

The phase of the problem dealing with the nutritional requirements of 
the rat infected with B. tuberculosis as compared with the non-infected 
control has yielded some definite information. This work, though not 
complete in many details, has shown that the water soluble vitamine B 
is of no greater importance in the nutrition of the tuberculous rat than 
in the non-infected control, while the fat soluble vitamine A plays a role 
in the nutrition of the infected rat quite distinct from that in the normal 
control. It has been found, for instance, that normal rats maintained on 
a basal ration of oats, purified casein, fat, starch and salts, made a normal 
growth when Z per cent. butter-fat was added to supply the vitamine A 
needs, while rats infected with B. tuberculosis failed to grow normally 
under these conditions, though good growth was secured in the infected 
rats when the vitamine A content of the diet was increased to about 5 
times the minimal requirement of the normal control. This observation 
leads to the conclusion that the rat harboring bacilli in his tissues shows 
an increased demand for the fat soluble vitamine A factor to keep him in 
a good state of nutrition. The increased demand for this food accessory 
on the part of the tuberculous organism is a matter of further research. 
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THE DISSEMINATION OF VIRULENT TUBERCLE 
BACILLI AFTER INFECTION AND 
REINFECTION* 


By Atten K. Krause, M.D., anp H. S. Wittis, M.D. 


Battimore, Mp, 
( Abstract) 


For a number of years the Kenneth Dows Laboratories have had under 
investigation the paths and rate of dissemination of tubercle bacilli through- 
out the animal body after artificial infection. The guinea pig has been 
the test animal in the quantitative phases of the work. The bacilli of 
infection have been of the strain H37, well known in laboratory circles 
as having originated in the Saranac Laboratory and having its infectious 
characteristics measurably worked out and standardized. 

In 1920 Krause published an account of the avenues taken by primary 
infection with these bacilli introduced subcutaneously and of the time 
involved in their transit to many parts of the body and their first appear- 
ance in the several organs and tissues that commonly display tuberculosis 
in infected guinea pigs. Among the more important findings of this 
study were (1) that bacilli spread to many places in the interior of the 
body with surprising speed and facility, (2) that infection of particular 
organs may long exist without noticeable anatomic change and (3) that 
the tracheobronchial lymph nodes are a central reservoir of infection that 
may proceed to them from more peripheral foci, extrapulmonary as well 
as pulmonary. A technique that involved inoculation methods disclosed 
that, while for several weeks visible morbid changes might be confined to 
the neighborhood of the portal of entry, bacilli were nevertheless distrib- 
uted to and fixed in all parts of the body, and that this dispersive migra- 
tion was accomplished within the first four days after infection. 

This earlier work of Krause dealt with primary infection with num- 
bers of bacilli that must be considered large. While it no doubt has its 
application to the problems of human infection, it was not meant to insist 
that the latter does and must proceed in a similar manner, but rather to 
discover the possibibilies of tuberculous infection. 

The investigation took up the spread of infection from four days 
after infection on. : It did not attempt to/study those events that might 
take place earlier than four days. And, since it was concerned with pri- 
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mary infection, it described only what happens in normal guinea pigs given 
their first infection. 

This paper represents a continuation and expansion of the above study 
and describes, in part, the results of experiments that have been under 
way in the Kenneth Dows Laboratories continuously for more than five 
years. These experiments have involved (1) the immediate and earlier 
than four days’ dissemination of primary infection, (2) the spread and 
subsequent fate of virulent bacilli of reinfection in the immune animal 
from four days to almost one year after reinfection and (3) the disposition 
of virulent bacilli of reinfection in the immune animal immediately after 
infection and through several months following. 


uf 


After giving many guinea pigs primary intracutaneous infections in 
the side, Willis excised the loci of inoculation at intervals of from one 
hour to fifty-six days after infection and then observed whether such ani- 
mals would develop generalized tuberculosis later. He found that as early 
as one hour after infection bacilli would be carried away (lymphatically ) 
from the point of entrance, so as to have been moved beyond the field of 
enucleation. The net result of a large series of animals, thus dealt with, 
was that those animals, which had their inoculation sites cut out within 
the first three hours after infection, developed generalized tuberculosis 
in about one-half of all the cases, while if excision was performed later 
than three hours after infection tuberculosis would develop in every 
instance. 

As is well known, after such an intracutaneous inoculation into the skin 
of the side tubercle bacilli are carried lymphatically to the superficial in- 
guinal nodes, in which infection usually becomes manifest in from ten days 
to three weeks later. These lymph nodes are situated from two to three 
inches distant from the point used for inoculation. By the enucleation 
of these lymph nodes and their reinoculation into normal guinea pigs 
Willis found that it took from ten to twenty-four hours to traverse this 
space in animals that received a primary inoculation and were therefore 
nonimmune. Lymph nodes, excised up to ten hours after infection, never 
produced tuberculosis when inoculated into test guinea pigs, while those 
removed after twenty-four hours and later always gave rise to it. 

The numbers of bacilli used in these experiments of Willis were small 
and infection was markedly light as contrasted with the heavy doses used 
by Krause in his earlier work. The observations would suggest that upon 
primary infection even though some, perhaps most, of the bacilli remain 
at or near the point of entry, others are rapidly carried further into the 
body and beyond the field of actual infection. 


II 


In Krause’s study of primary subcutaneous infection, as has been 
mentioned, bacilli could be proved to have made the circuit of the body 
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and have been transported to central, internal places, such as the lungs, 
tracheobronchial lymph nodes and spleen, by the fourth day after inocula- 
tion. For upward of five years Krause has been engaged in similar investi- 
gations on the migration of virulent tubercle bacilli in guinea pigs made 
immune, prior to virulent inoculation, by infection with tubercle bacilli 
of low virulence and nonlethal potency. The results have been interesting. 
They disclose that, while the so-called immune animals, as has frequently 
been described, will not show internal visceral foci, due to the virulent 
bacilli of reinfection, for several months after such reinfection, and at a 
time when control nonimmunes will have succumbed to the virulent infec- 
tion given them as a primary inoculation, they will nevertheless have the 
virulent bacilli carried to their internal organs. In other words, there 
does not occur a complete arrest (or destruction?) of these germs at the 
point of entry or neighboring structures. What happens is a considerable 
delay at or near the latter places, with a much later and slower transmission 
throughout the body than is the case in normal guinea pigs of first infection. 

In the experiment normal guinea pigs of first infection were, of course, 
used as controls to the immune animals of reinfection, and opportunity 
was thus afforded to repeat in condensed form the observations made in 
Krause’s earlier work. These latter were confirmed; that is, in from three 
to five days after infection virulent bacilli appeared in the lungs, tracheo- 


_ bronchial lymph nodes and spleen of the nonimmunes and were to be found 


there constantly after this interval. But in the immune animals it was 
two weeks and more before an occasional guinea pig would disclose the 
germs in an internal organ and not until thirty-one days that the virulent 
bacilli were revealed regularly in the organs mentioned. 

At a time when the controls of first infection were affected with advanced 
generalized tuberculosis the immunes had little or no visible tuberculosis 
at points within the body. This is a circumstance that we have long been 
familiar with. But new light was thrown on the so-called immune state 
by the fate of two animals of reinfection that were allowed to survive 
beyond the term of general experiment. These animals died, one at ten 
months and the other at eleven months after their reinfection. They 
died of tuberculosis, as became manifest at autopsy, when they were found 
to have generalized tuberculosis. 

Under the conditions of the experiment, therefore, that is, with reinfec- 
tion comparatively heavy, the immune state operates to retard the spread 
of the bacilli from the portal of entry rather than to inhibit completely 
their activities or their multiplication. 


III 


The general conclusion derived from the foregoing study was confirmed 
by observations made by Willis on immune guinea pigs, given intracu- 
taneous reinfections of small numbers of virulent tubercle bacilli and then 
treated as were his animals of first inoculation in experwment I above; 
that is, the members of one series had their sites of reinfection excised 
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while those of the other lot had their superficial inguinal lymph nodes 
enucleated and inoculated into normal guinea pigs. 

Willis found that in those immune animals, in which dosage was small, 
bacilli were not definitely moved beyond the site of reinfection until after 
seven days had elapsed since reinfection and that the germs were not 
carried the short distance from the point of inoculation to the inguinal 
lymph nodes during the first two weeks after reinfection. From three © 
weeks after reinfection on, these lymph nodes constantly contained the 
virulent bacilli. 

A discussion of the forces at work in the immune animals in these 
relations is reserved for the publication of the studies in detail in the 
AMERICAN REvIEW oF TuBERCcULOsIS. There are several features that 
may or may not be capable of satisfactory explanation, but what on the 
surface seems plain is that immunity to tuberculosis involves a very definite 
retardation of metastasis during the first three weeks after the reception 
of the reinfection. | 


ee 


THE RETICULUM IN ADVANCED PULMONARY 
TUBERCULOSIS* 


By WILLIAM SNow Miter, M.D. 


Mapison, Wis. 
(Abstract) 


In the AMERICAN REvIEW oF TuBeErcuLosis for May, 1923, the 
relation of reticulum to early tuberculous processes in the human lung was 
described, and it was there shown that in those cases in which miliary 
granules, with or without giant cells, were present there was always an 
increase in the amount of reticulum; while in the purely broncho-pneu- 
monic type there was but a slight increase of reticulum and that it did not 
invade the alveoli. 

In acute miliary tuberculosis the grouping of the tubercles is often 


suggestive of “Carswell’s grapes.” In sections through such a group 


interesting pictures are obtained showing that in some instances the reticu- 
lum has been gradually converted into collagenous tissue and the tubercles 
have become more or less encapsulated; in other cases caseation has taken 


place. Extension of the tuberculous process seems to have been accomp- 
_ lished in some places by a process of “budding,” in which the surrounding 


capsule of imperfectly developed collagenous tissue has been broken 
through and a new tubercle has grown from the place of rupture. 
Tracheo-bronchial lymph nodes from these cases of miliary tubercles 


_ show very interesting pictures when consecutive sections are studied that 
_ have been stained by the usual haematoxylin and eosin, and by the silver 


method for reticulum. The first section will take, except for the capsule, 
a nearly uniform color showing little or no structure, while the second 
section will show a remarkable network of reticulum enclosing the dis- 
tinctly marked out tubercles or surrounding the areas in which caseation 
has already begun. 

When caseation has advanced as far as liquifaction, and a cavity has 
been found in the lung, the reticulum is still struggling to form an 
encircling capsule; sometimes successfully, more often meeting with 


defeat. In these cases there is present, next to the broken-down contents 


| the Medical Research Committee. 


of the cavity, a layer made up of pyknotic neuclei and disintegrating 
Teticulum. A somewhat similar condition is found in gangrenous areas 


associated with tuberculous bronchiectasia. The persistence of the reticu- 
lum is quite marked in each instance. 


*Work done under grant from the National Tuberculosis Association through 
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In caseous tuberculosis of the lung, often termed “acute phthisis,” 
“phthisis florida,” “galloping consumption,” there is a variable quantity 
of reticulum present, depending on the type of the lesions. These lesions 
may be scattered throughout the lung forming the disseminated, or 
broncho-pneumonic type; or they may involve an entire lobe, the lobar 
type. 

In the broncho-pneumonic type miliary tubercles are often present and 
this occasions an increase in the amount of reticulum, even in the walls of 
the alveoli; but no reticulum is found within the alveoli themselves. 

In the lobar type miliary tubercles are rarely found. The entire lobe 
is completely filled with the caseous mass which has a finely granular 
appearance in sections stained with haematoxylin and eosin. In these 
cases the pleura is generally inflamed and it is in the thickened pleura and 
septa that any increase in reticulum is found. 

The picture obtained by stains for reticulum is very different in those 
cases to which I have given the provisional name of “tuberculous pneu- 
monia.”’ In these cases the alveoli are filled with reticulum. In no other 
type of pneumonia has this been found. : 

In “apical scars” and in “healed tuberculosis,” the reticulum has been 
converted into collagenous tissue and there is present, in the latter instance, - 
a “fibroid phthisis,’ but of quite a different character from that so- 
designated by Sir Andrew Clark. 

From the studies thus far made, it seems to the writer that in the 
formation of reticulum and its conversion into collagenous tissue, a healing 
process is taking place. Such being the case, whatever measures tend to 
prevent rupture of the delicate fibrils of reticulum and to foster their 
conversion into collagenous tissue should be carried out. Moreover, it 
seems as though the advocates of complete rest are following the lead 
established by nature. Anything that tends to break down the cordon 
established about a tuberculous process tends to disseminate the disease. 
Probably cases are familiar to all in which a person makes a “recovery” 
and goes on for years in apparent good health. Some sudden exertion, or 
other cause, breaks down the barrier; the disease becomes “active.” 
Absolute rest may, in time, restore the former condition; but often 
neither rest, nor any other measure will avail, and the end is reached. 


THE VASCULAR SUPPLY OF THE BRONCHIAL TREE* 


By WILLIAM SNow MIL ter, M.D. 
Mapison, Wis. 


(Abstract) 


Tue relation of the vascular network derived from the bronchial 
arteries to the walls of the bronchi, and its possible relation to various 
pulmonary infections, has received but scant attention from students of 
lung structure. 

The bronchial arteries enter the lung at the hilum and are found em- 
bedded in the layer of connective tissue which surrounds the bronchi. 
As a rule three main branches accompany the larger bronchi. Each sub- 
division of the bronchus is accompanied by a corresponding subdivision 
of the bronchial arteries. From the main arterial trunks smaller branches 
are given off which form an irregular plexus within the connective tissue 
_ which surrounds the bronchi. The vessels which constitute this network 
have a general course at a right angle to the muscular layer. Well defined 
branches of the bronchial artery can be followed as far as the smaller 
bronchioli. With the appearance of alveoli along the walls of the bronchioli 
the character of the air tubes changes; because they take part in respira- 
tion they are termed respiratory bronchioles (bronchioli respiratorii) and 
the bronchial arteries as a distinct set of vessels disappear. 

From the arterial plexus in the fibrous layer about a bronchus small 
branches are given off which penetrate through the muscular layer; when 
they have reached a position beneath the epithelium lining the bronchus 
they turn and run for a short distance parallel with the muscle bundles, 
and then break up into capillaries which form a network the long axis 
of which corresponds to the long axis of the bronchus. 

From this network of capillaries, venous radicles arise which unite to 
form a plexus, with an irregular rectangular mesh, situated on the inner 
side of the muscular layer; from this plexus short branches arise which, 
penetrating the muscular layer, form a second plexus of larger vessels 
along the boundary line between the muscular and fibrous layer. From 
this second plexus small veins arise which form one of the sources of 
origin of the pulmonary vein. By this arrangement the muscular layer 
of a bronchus is situated between two venous plexuses. 

Besides the arterial branches which pass to the mucosa, other branches 
are distributed within the connective tissue about the bronchus, and even- 
tually give origin to venous radicles which take part in the formation of 


* Work done under grant from the National Tuberculosis Association through 
the Medical Research Committee. 
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the pulmonary veins. The radicles of the pulmonary veins, which are 
thus formed, leave the bronchi at the point where they divide. 

As the respiratory bronchiole is approached the capillary network 
beneath the epithelium alone persists; this is drawn out into an elongated 
mesh which quickly merges with a capillary network derived from the 
pulmonary artery. Thus it comes about that the capillary system of blood 
vessels in the respiratory bronchioles is derived partly from the pulmonary 
artery, while that in the ductuli alveolares is wholly derived from the 
pulmonary artery. 

Throughout the entire extent of the bronchial tree frequent anastomoses 
between the bronchial and pulmonary capillary networks are found. No 
anastomoses between the two arterial systems were found. 

When the richness of the capillary network of blood vessels in the 
bronchial walls is considered, it can readily be understood how a localized 
infection in the walls of a bronchus, or a bronchiolus, may find its way 
through the epithelium and gain entrance, on the one hand, into the 
vascular network in the walls of the bronchus or bronchiolus involved or, 
on the other hand, into a lymphatic and thus give rise to an haematogenous 
or to a lymphogenous extension of the infection. 


REINFECTION AND RETICULUM FORMATION IN 
EXPERIMENTAL TUBERCULOSIS* | 


By Esmonp R. Lone, Pu.D., 
Curcaco 
AND 

WILLIAM SNOW MILter, M.D. 


Mapison, Wis. 


ONE of the most noteworthy manifestations of the sensitized state in 
the animal infected with tuberculosis is the rapidity with which endothelial 
cells congregate at the site of reinfection. Krause has repeatedly called 
attention to this reaction, which passes on into a distinctly proliferative 
phase, and believes that the well known high degree of resistance of the 


once infected animal to reinfection is bound up with this phenomenom. 


We have studied the relation of this rapid infiltration of endothelial, 
or, as they are commonly called in tuberculosis, epithelioid cells, to the 
deposition of reticulum, as it occurs in experimental first infection and 
reinfection in guinea pigs and rabbits. One of us (Long) has compared 
the effect of first infection upon the guinea pig testicle, with infection of 
the testicle in an animal already carrying a mild (R,) axillary lymph 
gland infection.’ In brief, the results of that investigation were as 


. follows: 


There is a profound difference in the response of the testicle to tubercle 
bacillus infection in normal animals and animals already infected with 
tuberculosis. The guinea pigs with a light axillary infection respond in 
twenty-four hours with marked hyperemia and swelling of the testicle. 
Microscopically, extraordinary degeneration or even coagulation necrosis 
of the germ cells is observed, together with intense epithelioid cell infil- 


_ tration. At this period the testicle of the previously non-infected guinea 


pig shows practically no gross abnormalities, and microscopically only a 
moderate wandering cell infiltration. 

After a time the tuberculosis of the pigs not previously infected tends to 
catch up with that of the previously infected animals. Three or four 
weeks after the testicular infection, the testicles of the two groups may 
show no great differences. There is, however, a rather general tendency 
of the previously infected pigs to supplement the epithelioid cell reaction 
with the proliferation of fibroblasts and to limit the new infection to the 


*Work done under grant from the National Tuberculosis Association through 


the Medical Research Committee. ie 
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testicle, and a tendency on the part of the guinea pigs never before infected 
to suffer caseation necrosis of the infected testicle and marked exten- 
sion to other organs. A noticeable feature in the reinfected pigs, which 
distinguishes the microscopic picture, is the slow absorption of the tubules 
which have undergone coagulation necrosis. 

The testicle of the previously infected animal is, after some weeks, small, 
rich in epithelioid cells and moderately rich in fibroblasts. There is 
little necrosis. Corresponding to the abundant proliferation of epithe- 
lioid cells, there is a marked deposition of reticulum, as shown by the 
staining method of W. S. Miller. In the other group, where the testicle 
infection was primary, the testicle is also small, but soft and largely 
necrotic. Microscopically only a moderate epithelioid cell infiltration is 
seen, corresponding with which there is only a moderate deposition of 
reticulum. Fibroblast proliferation is slight. 

The present studies have been concerned with the deposition of re- 
ticulum at different stages in the course of first infection and reinfection. 
Miller has shown that there is a marked difference in the amount of 
reticulum present in tuberculosis in the human lung, varying from a 
large amount in the fibroplastic and acinonodular type, using Aschoff’s 
term, to almost complete absence in rapidly progressive tuberculous pneu- 
monia. He has looked upon it as a precursor of the intercellular substance 
of white fibrous tissue. 

A similar although far lhe marked difference has been found in the 
experimental tuberculosis of the guinea pig testicle in immunized (by R 
infection) and non-immunized Bhifials The differences can best be ithas! 
trated by description of sections from the infected testicles of the two 
groups, as shown in the following slides: 
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No. Days A series (reinfected) B series (1st infection) 

te 1 Exudation marked, degeneration Exudation slight, degeneration 
marked, polymorphonuclears very slight, polymorphonuclears fairly 
numerous. numerous. Little or no reticulum 


Slight amount of reticulum in in affected area. 
affected area. 


te 4 Exudation and degeneration still More exudation than proliferation, 
more marked. Polymorphonu- Degeneration but no coagulation 
clears decreasing, epithelioid necrosis of tubules. Reticulum 
cellsincreasing. Reticulum more marked, but somewhat more deli- 
apparent in affected area. cate than in A,. 


3. 7 Exudation giving way to prolif- Change from normal not marked. 
eration. Coagulation necrosis of Few areas of proliferation pres- 
tubules marked. Encapsulation ent. Reticulum present in these 
of such tubules by proliferating patches, elsewhere none. 
tissue, Well defined development 
of moderately coarse reticulum. 
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4. 21 Proliferation marked. Coagula- Proliferation fairly marked, but 
tion-necrotic tubules persist in many patches of degeneration and 
encapsulated mass. Marked necrosis in proliferating tissue. 
development of coarse, heavy Reticulum irregular; some dense 
reticulum. patches, other areas almost free. 


Reticulum persists, but is much 

x decreased in degenerated areas. 
5. 47 Proliferation very marked. Proliferation patchy, failing in 

Patches of secondary infection numerous areas. Degeneration 

(probably secondary to infection extensive. Reticulum well devel- 

of epididymis, which is marked). oped in some parts, feebly in 

Very marked development of a others, almost absent in degener- 

very coarse, heavy reticulum in rated areas. 

zone of proliferation; reticulum 

destroyed in suppurating areas. 


As the slides show, the reinfected animals have, if not a marked, at 
feast a distinct advantage in the rate at which they lay down reticulum. 
The substance appears slightly earlier, becomes coarser and is more 
persistent in the face of the progressing infection. These differences 
correspond directly with the greater development of the endothelial cell 


in the response to infection on the part ‘of the already infected animal. 
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EVIDENCE OF FIRST INFECTION IN ASSOCIATION 
WITH ACTIVE PULMONARY TUBERCULOSIS* 


By Eucene L. Opie, M.D. 


PHILADELPHIA 


( Abstract) 


Tue study is an attempt to correlate the pathological anatomy of 
tuberculosis with experimental observations. The effort has been made 
to determine the relation of a first infection as represented by a latent 
lesion to active tuberculosis of the lungs. 

Roentgen ray plates made from the lungs after death furnish a satis- 
factory measure of the number, size, and distribution of calcified foci 
within the lungs. Dissection of many lungs previously subjected to x-ray 
examination has shown that phleboliths, broncholiths and other forms ot 
calcification which are occasionally found form an insignificant proportion 
of the calcified lesions of the lung. Calcified nodules clearly depicted in 
x-ray plates and in most instances obviously situated both in lung paren- 
chyma and in the adjacent lymphatic nodes indicate the extent of healed 
pulmonary tuberculosis. In a former publication I have described an 
arbitrary scale by which the extent of healed pulmonary tuberculosis might 
be roughly measured. This scale slightly modified is as follows: 

Grade 1. One or several small nodules usually one or two millimeters 
in diameter are found in the parenchyma of the lung and one or several 
small nodules are found at the hilum. Should the total area of calcification 
as indicated by the clearly defined shadows in the plate exceed 5 mm. 
square (25 square millimeters) the lung is placed in the next group. 

Grade 2. There is a single nodule or several nodules within the lung 
substance from several millimeters to 1 cm. in diameter and at the hilum 
of the lung larger masses which in unusual instances may be as much as 
2 cm. across. | 

Grade 3. Ina considerable number of instances it is evident that the 
individual has recovered from very advanced widely disseminated pul- 
monary tuberculosis of the type which has its origin in childhood. There | 
are conspicuous scattered nodules in the lung substance and large calcified 
lesions at the hilum of one or both lungs, outside of the lung at the | 
bifurcation of the trachea or at the side of the trachea above the right 
bronchus. These calcified lesions may be 3 cm. or more across. | 


* From the Henry Phipps Institute, University of Pennsylvania and the Department | 
of Pathology, Washington University, St. Louis. Work done under grant from the . 
National Tuberculosis Association through the Medical Research Committee. | 

This paper will be published in full in ge AMERICAN REVIEW OF TUBERCULOSIS. 
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Calcified Focal Tuberculous Lesions Shown by X-ray Plates of 115 Lungs. 


No Very small Calcified Extensive 
mai fied calcified lesions calcified 
AS lesions lesions 
(Grade 1) (Grade 2) (Grade 3) 
member... . 2... Z 26 75 V4 


BrCENt. 5 ic.cd ess T7 PAR 65.3 10.3 


Latent apical tuberculosis which has produced no evident symptoms 
during life is found in the lungs of a considerable proportion of all indi- 
viduals who have died from diseases other than tuberculosis. The lesion 


consists of fibrous tissue within which there are caseous or calcified areas. 


Among 74 lungs which were subjected to x-ray examination and carefully 
dissected after preservation in formalin this lesion was found 16 times, 
that is in more than one in every five individuals who have manifested 
during life no evidence of tuberculosis. 


In the same lungs with the latent apical lesions but with no evident 
relation to them there has been in all instances focal calcified tuberculosis 


within the lungs and in the adjacent lymph nodes. These focal lesions of 


first infection were firmly calcified and very hard in seven of the sixteen 
instances with latent apical lesion; in 5 instances the nodules were calcified 
but mortar-like in consistence so that they could be cut with a knife. 
In the four remaining instances there were both firmly calcified and 
encapsulated caseous foci of tuberculosis in lung and lymph nodes. These 
data indicate that the apical lesion is not derived from the focal lesion of 
childhood for the latter are almost always completely healed and in a 
large proportion of instances situated in the opposite lung. 

Roentgen ray plates have been used to determine the extent of the 
calcified focal lesions found in association with the 16 instances of latent 
apical tuberculosis which have been cited. The lungs have been assigned 
to the groups previously defined and the result is as follows: 


Calcified Focal Tuberculous Lesion in Association with Latent Apical 
Tuberculosis as Shown by X-ray Plates. 


Very small Calcified Extensive 
No ; : ‘ 
; calcified lesions calcified 
calcified ; , 
ey lesions lesions 
ee, (Grade 1) (Grade 2) (Grade 3) 
Number. ........ 0 4 9 3 


MPP CONt ey. fs... se 0 25 Bord 16.2 


° 
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The table shows that the extent of these calcified foci of first infection 
accompanying apical lesions is almost the same as that of similar lesions 
in a larger series of individuals (115) who died with diseases other than 
tuberculosis. 

If the course of chronic pulmonary tuberculosis of adult life is modified 
by the immunity conferred by a preceding infection it should be possible 
to find evidence of a first infection within the tuberculous lung. With the 
aid of the roentgen ray plate focal tuberculous lesions have been found in 
all instances of chronic pulmonary tuberculosis which have been examined. 


Calcified Focal Tuberculous Lesions in Association with Chrome Pulmonary 
Tuberculosis (Phthisis) as Shown by X-ray Plates. 


Ne Very small Calcified Extensive 
ae calcified lesions calcified 
fits lesions lesions 
(Grade 1) (Grade 2) (Grade 3) 
Nombersc(Aguveeae 0 8 9 2 
Per icentics 8 sean 0 42.1 47.4 10.5 


It is noteworthy that the proportion of very small lesions (Grade 1) 
with phthisis is much larger (42.1 per cent.) than in a series of unselected 
lungs obtained from those who had not died as the result of tuberculosis 
(no calcification, 1.7 per cent., and Grade 1, 22.7 per cent., namely 24.4 
per cent.). No data are available concerning the relation between extent 
of first infection and resistance conferred upon the infected individual. 
Experiments on animals furnish evidence that the resistance conferred 
by a first infection may be overcome by a second massive infection. The 
anatomical characters of chronic pulmonary tuberculosis of adults furnish 
no evidence that it is derived from lesions acquired in childhood. The 
severity of the second infection may be in some part determined by the 
quantity of the infecting micro-organism to which the individual is exposed. 
The influence of virulence of the tubercle bacillus upon the course of the 
disease has not been determined. 


In a former publication on the relation of apical tuberculosis of adults 
to the focal tuberculosis of children an instance of acute miliary tubercu- 
losis in an adult colored man was described. There was a fresh caseous 
lesion near the apex of the left lung and extensive caseous tuberculosis 
in the lymph nodes at the hilum of the lung. Tuberculosis of the body of 
the fourth lumbar vertebra, psoas abscess and tuberculosis of the retro- 
peritoneal lymph nodes had been followed by tuberculosis of the thoracic 
duct and acute miliary tuberculosis. Particularly noteworthy was the 
complete absence of pre-existing tuberculosis as demonstrated by a roent- 
genogram of the excised lung and by dissection. Pulmonary tuberculosis 
with the character of a first infection had occurred in a man 28 years of 
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age. During the course of the present study a second instance of acute 
miliary tuberculosis in an adult colored man has been found and in two 
white adults the same lesion has occurred. It is significant that x-ray 
examination and subsequent dissection of the lungs has failed to demon- 
strate the presence of focal calcified lesions, for focal lesions are present 
in at least 98 per cent. of all white adults and in approximately 92 per cent. 
of colored adults. These four adults were affected with pulmonary 
tuberculosis which, acting like a first infection in early childhood, had 
caused progressive tuberculosis of regional lymphatic nodes and dis- 
seminated miliary tuberculosis. These observations indicate that acute 
miliary tuberculosis occurs in adults who are susceptible because they 
_ have escaped tuberculous infection during childhood. 

| (1) Focal tuberculous lesions which have undergone calcification and 
are recognizable in roentgenograms of the excised lung are present in the 
lungs of 98 per cent. of white adults who die from diseases other than 
— tuberculosis. | 

(2) Latent apical tuberculosis has been found in the lungs of one in 
every five of the white adults examined. These apical lesions are invari- 
_ ably accompanied by evidence of a pre-existing focal infection which has 
_ had its origin in childhood. 

(3) Active pulmonary tuberculosis (phthisis) is always accompanied 
by evidence of a preceding tuberculous infection. Calcified foci of healed 
tuberculosis are present in the lung substance and in adjacent lymph nodes. 
_ These calcified lesions found in the lungs of those who die with phthisis 
are usually less extensive than those found in the lungs of adults who 
_ have died from other causes. | 

(4) When acute miliary tuberculosis has occurred in adults it has not 
been accompanied by calcified lesions within the lungs and the pulmonary 
lesion in these instances unlike the phthisis of adults has ‘had the 
character of a first infection. 


ACTIVE AND LATENT TUBERCULOSIS IN THE 
NEGRO RACE* 


By Eucene L. Opre, M.D. 


PHILADELPHIA 


Durinc the progress of a study undertaken to determine the relation 
of the focal tuberculous lesions which usually arise in childhood to the 
apical tuberculosis of adults it has become evident that the frequency of 
various types of tuberculosis differs considerably in the white and Negro 
race. This study made in St. Louis furnishes evidence concerning the 
lesions found in that neighborhood and though suggestive in reference to 
other parts of the country it is not necessarily applicable to them. The 
number of autopsies upon colored adults followed by x-ray examination — 
of the excised lungs is small and conclusions drawn from the study will 
perhaps require some revision. 

The attempt was first made to determine the frequency of focal tuber- 
culosis in the lungs of adults who had died with diseases other than 
tuberculosis. The extent of the lesion is indicated by Grade 1, 2, and 3 
explained in the foregoing paper. 


Calcified Focal Lesions Shown by X-ray Plates in 25 Colored Adults. 


en 
—oooooooeeOOOOOOOOOOeeaeoeoeoeoaoaoaoaoanana®«~=~qqoouoe 


No Very small Calcified Extensive 
calcined calcified lesions calcified 
ieee lesions . lesions 
(Grade 1) (Grade 2) (Grade 3) 
IN tit DELS ios cosas 2 8 11 4 
Perveent.. vss vieees 8 fe 44 16 


ee Ee ee 

The figures though based on a small number of instances indicate that 
healed, that is calcified tuberculosis, is less,extensive in the lungs of colored _ 
than of white individuals. 

Latent apical tuberculosis has been found in the lungs of 16 of 74 
white adults, that is in approximately one of every five individuals or — 
21.6 per cent. It has been possible to study only 17 lungs of colored adults — 
under the same conditions and among these latent apical tuberculosis has _ 
been found only once, that is in 5.8 per cent. 


* From the Henry Phipps Institute, University of Pennsylvania and the Department — 
of Pathology, Washington University, St. Louis. / 
This paper will be published in full in the AMERICAN REVIEW OF TUBERCULOSIS. 
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Among the white adults of which autopsy records with roentgenograms 
made from the excised lungs are available there were 19 instances of 
death from chronic pulmonary tuberculosis and in all of these the lesion 
had its origin in the apices of the lungs. During the same period under the 
same conditions there was among the colored only one instance of apical 
pulmonary tuberculosis. ? 


It is not possible to classify with certainty this instance of apical 
tuberculosis. The disease had pursued a much more acute course than 
that of phthisis in white adults and at autopsy there was widespread 
caseation with little if any formation of fibrous tissue. In one respect 
this apical lesion differs from any of those found in white adults: there 
was extensive caseous tuberculosis of the lymph nodes at the hilum of 
the affected lung. Evidence concerning the occurrence of a preceding 
infection is uncertain for ill-defined spots suggesting beginning calcification 
are found in the x-ray plate, but unfortunately the lung has not been 
preserved and search for these lesions has not been possible. This pul- 
monary tuberculosis which has occurred in a young adult has the character 
of an infantile lesion situated in the apex of the lung. 

In two among the small number of instances of active tuberculosis in 
Negro adults included in the present study there has been chronic pro- 
gressive tuberculosis of lymphatic nodes. Among white people in this 


‘country lymphatic tuberculosis is much more frequent in children than in 


adults and in the latter forms a very small proportion of all instances of 
tuberculosis. . 

In one instance the disease appears to have had its origin in the lungs 
and peribronchial lymph nodes but in the other instance the origin of the 
condition is obscure. In the first there have been calcified nodules within 
the lungs and adjacent lymph nodes (Grade 2), and it is not improbable 
that these lesions represent a first infection from which chronic progressive 
tuberculosis of lymph nodes had its origin. In the second instance calcified 
nodules within the lung are of small size (Grade 1) and chronic tuber- 
culosis of lymph nodes which persisted during two and a half years may 
have had its origin in the tonsils or in the gastro-intestinal tract. 

In instances of acute miliary tuberculosis healed focal lesions indicating 
a preceding infection have not been found and the pulmonary lesion 
unlike the usual pulmonary tuberculosis of adults has had the characters 
of a first infection. i 

Acute’ miliary tuberculosis has been found twice in colored adults, 
whereas among approximately four and a half times as many autopsies 
on white adults the same number of instances of disseminated miliary 
tuberculosis have been found. With the small number of instances in 
view the relation vaguely suggests that the incidence of acute miliary 
tuberculosis is at least four times as great in colored as in white adults. 

The tuberculous lesions which have been found in white and colored 
adults may be classified as follows: 
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White Colored 
Calcified focal, (as shown by x-ray plates) 113 (98percent.) 23 (92 per cent.) 
Latent (apical vct: Jscndieames see eee 16 (21 per cent.) 1 (6per cent.) 
Active ia pica, s:sis/. acifmiany cunts stele meena ner: 19 1 
Crlaeratelar. ti) ans uid Wy eseipce alent eaahe cect ener 0 2 
Acutesmiliary ss. apets Peete ca Cee eee yd 2 


A roughly approximate comparison between the two races may be made 
by multiplying the figures for the colored by four and a half which repre- 
sents the preponderance of whites in the autopsies which have been 
included. 

The ability of the tubercle bacillus to invade the lung and produce a 
long continued disease during the course of which the micro-organism is 
continually expelled from the host is peculiarly favorable to the distribution 
and perpetuation of the parasite. The acute forms of tuberculosis afford 
little opportunity. for the dissemination of infection with the tubercle 
bacillus. In relatively isolated rural districts of the South contact with 
tuberculosis is doubtless less frequent than in the cities, the underlying 
conditions being similar to those which affect the propagation of measles. 
The colored adults who acquire tuberculosis in great part die with rapidly - 
fatal pulmonary lesions, with acute miliary tuberculosis or with other 
forms of visceral tuberculosis which afford little if any opportunity for 
the escape of the micro-organism. It is probable that the children of the 
race have in some instances scant opportunity for infection until they leave 
the rural districts. Confirmation of this suggestion by means of the 
tuberculin reaction is desirable. It is furthermore important to determine 
in what degree the migration of colored people to the cities of the North 
affect the incidence of tuberculosis among them. 

The following conclusions are suggested by the foregoing study: 

1. Focal pulmonary tuberculosis which has its origin in childhood is 
less prevalent (in the locality in which this study has been made) and less 
advanced in colored than in white adults, that is a larger proportion of the 
colored escape tuberculous infection during childhood. 

2. Chronic apical tuberculosis (phthisis) and later apical tuberculosis are 
less frequent in the colored than in the white adult, and when pulmonary 
tuberculosis occurs in the adult Negro, it has more frequently than in the 
white the characters of a first infection. 

3. Tuberculous lesions such as acute miliary tuberculosis and tubercu- 
losis of lymph nodes which are often found in white children occur more _ 
frequently in colored than in white adults. 

4. The American Negroes are less thoroughly “tuberculized” than the | 
white race. | 


STUDIES ON THE RELATION OF MINERAL DUST TO 
TUBERCULOSIS* 


mn. A THEORY OF THE MECHANISM OF FIBROSIS 
IN PNEUMONOKONIOSIS 


By L. U. Garpner, M.D. 
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Tue older and more generally accepted theory of the action of inhaled 
mineral dusts attempted to explain the fibrosis which characterizes this 
disease on the basis of direct mechanical stimulation of the connective 
tissue cells of the lung by sharp cutting dust particles. The prolonged 
period of time required for the development of fibrosis could not be ex- 
plained by such a mechanism and in consequence a new hypothesis was 
formed. The second theory attempted to account for the slow reaction to 
inhaled mineral particles on a chemical basis, postulating gradual solution 
of such particles in the body fluids. 

In this paper an experimental analysis of the factors involved in the 
reaction of the body to inhaled dust particles has been attempted. It 
has been shown by inoculation into the subcutaneous tissue, the pleural 
cavity, and the lung that all dusts are not removed to the regional lymph 
nodes with equal readiness. It has further been demonstrated that 
physical properties of the dust particles, such as tendency to spontaneous 
agglutination, may determine the behavior of dust within the body. By a 
study of inhalation experiments the primary lesion caused by dusts which 
migrate readily is established in the tracheobronchial lymph nodes. Suff- 
cient accumulation of such dusts in these organs is followed by an obstruc- 
tive fibrosis in the sinuses, which in turn leads to a stasis in the afferent 
lymphatic vessels. The pressure of the distended lymphatic vessels pro- 
motes an inflammatory response in the areolar tissues about them. Such 
changes are first observed within the sinuses of the lymph nodes, then 
in their immediate vicinity and gradually they extend toward the periphery 
of the lung. Such perilymphatic inflammation finally assumes the charac- 
teristics of scar tissue in the location of first appearance of such reaction 
in human pneumonokoniosis. That it is not due to the direct action of the 
dust may be inferred from the relatively small amount present in these 
locations. 
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The chemical theory has also been investigated, but thus far only negative 
results have been obtained. It was assumed that if the tissues were 
capable of dissolving mineral dusts, the products of solution might be 
detected if sufficiently delicate methods were at hand. Filtrates of lungs 
previously subjected to prolonged inhalation of dusts, and human pleural 
fluids kept in contact with various dusts for prolonged periods, were 
injected into guinea-pigs without convincing evidence of the presence of 
such products. Attempts to substitute extracts of adult guinea-pig lungs 
previously exposed to granite dust inhalation for extracts of guinea-pig 
embryo in tissue cultures likewise failed to demonstrate growth-stimu- 
lating substances. 

The lymph stasis theory of pulmonary fibrosis derives support from a 
study of other conditions characterized by the formation of scar tissue. 
In the lung compressed by artificial pneumothorax we encounter perilym- 
phatic fibrosis as the fundamental reaction. Here the stasis is due to 
compression of the large lymphatic trunks as they pass along the bronchi 
and blood vessels from the lung to the hilum. Certain forms of tubercu- 
losis are also characterized by a pulmonary fibrosis whose extent is en- 
tirely incompatible with the amount of specific lesion. In this case the 
fibrosis and calcification in the tracheobronchial lymph nodes is the cause. 

This theory does not violate any clinical or experimental observation 
upon pneumonokoniosis. It is only a theory but it offers a working basis 
for further experimentation. 
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HOW COUNTY HEALTH ORGANIZATIONS IN NORTH 
CAROLINA ARE FINANCED AND DEVELOPED* 


By G. M. Cooper, M.D. 


Raveicu, N, C. 


THE present method of conducting county health work in the State of 


North Carolina represents the progress that has been made in this field for 


the past fifteen years. On the first of June, 1911, nearly thirteen years 
ago, the county commissioners of one North Carolina county employed 
a physician for his whole time to perform the duties of full-time county 
health officer. This action followed efforts of the State Board of Health 
for two or three years in concentrating public attention upon the advisa- 
bility and the necessity for counties to employ such officials. The health 
officer so employed was paid a salary of $2500 per year and provided 
with an office in the county court house. There was no provision for 


travel expense, clerical assistance, or other aids in establishing a health 


department. The source of the salary for this first health officer, and 
all the others who soon followed him in other counties, was strictly 
from county funds. The State was in no way connected with the enter- 
prise, except the Board of Health acted as a clearing house for information 
concerning general health conditions throughout the State. The law 
did not even require reporting of any character of the activities of each 
county health officer to the State Board of Health. By the end of the 
year 1913 ten counties in the State had employed whole-time health 


Officers. All of the men were employed by their local boards, who had 


only a vague notion of the duties that such an official ought to perform, 
and most of the men were physicians employed from the field of private 
practice, some of them for reasons of efficiency and peculiar qualifications 
for the work to be undertaken, and some of them solely for political or 


other reasons. All the counties were motivated by a sincere desire to 


advance the cause of public health. 

As just stated, the State Board of Health had seen the necessity for 
coping with preventable disease problems on a business basis, and it had 
already seen that to do this required the concentrated attention of a 
qualified health officer devoting his whole time to the enterprise; but it 


_ could act only in the capacity of an advisory agent and confine its efforts to 
educational stimulation. The Rockefeller Hookworm Commission had 


definitely completed at this time a survey covering practically the whole 
State. They had greatly stimulated thinking people to the point of realiz- 


ing the necessity for health work. 


*From the State Department of eat Raleigh, N. C. 
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The results obtained from these earlier pioneer efforts were, to some 
extent, disappointing to everybody concerned, chiefly for the reasons 
that the men themselves undertaking the work did not know exactly what 
it was they were trying to do. There was no standard plan of work or 
operation. And another prime reason for disappointment was that the 
health officers were laboring under the handicap of trying to do too much, 
especially in the field of charitable enterprises, and this, without sufficient 
assistance, proved to be an impossible program. However, a vast amount 
of work was accomplished by some of these men, sufficient to establish 
permanently in the minds of the people of North Carolina the fact that 
the protection of its people from the ravages of preventable disease was 
just as much a duty of the public as the collection of taxes and the housing 
of paupers. | 

To remedy the apparent defects of the system, and to obtain efficiency, 
the State Board of Health concluded that the success of county health 
work must be founded upon three essentials: a definite program; a suffi- 
cient and trained personnel; and an adequate budget. The last item 
offered at the time the greatest obstacle, for few of the counties then had 
officials willing to make the necessary appropriations. A way was found 
through the kindly assistance of the International Health Board, which 
offered a subsidy to counties, not exceeding ten in number, of a dollar 
for each dollar from the State itself. The financial assistance thus 
available to a county was based upon the agreement of the ‘county, through 
its regularly chosen officials, to adopt an approved program of health 
work consisting of certain definite units; to employ satisfactory personnel 
to carry on the program; to adopt a definite budget for a period of three 
years, the fund to be 50 per cent. appropriated by the county, 25 per cent. 
by the State Board of Health, and 25 per cent. by the International Health 
Board. 

This program was based upon the belief that a thoroughly organized and — 
properly equipped county health department, functioning under the direc- 
tion of a competent health officer with the necessary assistants, would in 
the course of three years demonstrate the value of the work and the 
necessity for its continuance from the public funds of the county. : 

The General Assembly of 1917 made appropriations to enable the | 
State Board of Health to carry on its part of the suggested program, and 
in a short time nine counties had entered into the agreement. The plan | 
worked well, and the demonstrated value of public health work in these 
particular counties, together with others which had developed individual 
programs for particular needs, made it possible to expand greatly. Other 
counties established health departments, the programs of work were 
enlarged, the personnel and budgets increased, and the State Board of 
Health through the General Assembly was given increased funds to assist 
the counties. The financial aid to counties on the part of the International | 
Health Board was withdrawn in 1920, so that local work now is on the’ 
basis of local support with some assistance from the State. | 

The system as it is functioning now is not entirely satisfactory; but it 
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is the best system that we have been able to work out so far. Under this 
system, on the first day of March, 1924, thirty counties out of the one 
hundred in North Carolina were maintaining organized health departments 
cooperating financially with the State Board of Health. These counties 
represent more than 40 per cent. of the total population of the State. In 
addition to these, there were three other counties at that time maintaining 
health departments not cooperating with the State, but all of which were 
functioning efficiently. It is probable that before the end of the year two 
of those will come into our cooperative plan of work. 

North Carolina has one hundred counties and a population at this time 
of about two and three-quarter million. So the average county of the 
State would be considered to have about twenty-seven thousand people. 
Based on this average the minimum budget that a county board of health 
is asked to provide is $6,200. There is some slight variation in nearly 
every county budget. Some employ sanitary inspectors, some of the 
others leave that work entirely to the State inspectors, some employ more 
than one nurse in connection with the health department, and so on. All 
of them, with one exception, employ clerical assistance in the person of a 
stenographer, who is paid anywhere from $100 to $125 per month. All of 
them employ at least one nurse, who is paid a minimum of $1600 a year 
to cover salary and traveling expenses. The average budget provides for 


‘a salary of $3,600 for the health officer with $600 travel expense, salary 


and travel of at least one nurse $1600, a minimum of clerical assistance 
$1200, and a contingent fund of not less than $400. The contingent 
fund covers postage, stationery, and certain emergency equipments. This 
represents a total of $7,400. Of this sum $2500 is provided by the State 
Board of Health; the balance is contributed by county appropriation. 
The State Board of Health makes its contribution in two divisions. 
(1) It appropriates $1,000, divided in twelve equal monthly installments, 
without qualification whatever, on the adoption of the budget by a county, 
the signing of the contract, and the employment of the proper officials. 
But instead of simply employing these officials and receiving formal 
teports, the State Board of Health, in cooperation with the county 
health officers themselves, has worked out a series of cost equivalents 
covering every item of work agreed upon by the Board and the 
counties embracing the activities of the county health departments. At 
the end of each month the county health officer makes a report to the 
State Board of Health setting forth in detail, on blanks provided for the 
purpose, complete results of his activities for the month. Each actual 
item of work performed by the county health department is entitled to a 
cost credit. For example, if a certain number of premises are quarantined 
by mail, upon receipt of reports from practicing physicians, the health 
department is allowed a certain credit for each. If the quarantine results 
from a personal visit on the part of an official of the health department, 


_ that department is entitled to a greater financial credit. If, on the receipt 


of the health department’s report for a given month, it is found that it is 
entitled to receive from the State Board of Health such portion of $1500— 
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which would be a sum not exceeding $125 per month—, by indicating that 
on the cost basis agreed upon each dollar he had expended in his department 
for the month had resulted in producing a dollar or more than a dollar’s 
worth of work according to the schedule of values approved by the State 
Board of Health, the health officer is then mailed a check for $125. If 
for any satisfactory reason in some months he is not able to do this, he is 
allowed the privilege of increasing his efforts during the remaining months 
of the year, and therefore receives compensation from the State up to the 
maximum of $2500 for the year. Under no circumstances does the State 
Board of Health contribute more than $2500 to the activities of any 
county health department. The county health officer keeps careful ac- 
counts of all items of expenditures, on ledgers provided by the State Board 
of Health, and all expenditures are made only by means of triplicate 
vouchers, the original, of course, going to the person who is receiving pay- 
ment for the service, the duplicate being sent to the State Board of Health, 
and the triplicate filed in the office of the county health department. 

The State Board of Health is definitely committed to the policy of im- 
proving health by educational appeal and assistance rather than by legal 
compulsion. It never contributes to a county any sum for any purpose © 
toward the development of county health work unless the county meets 
this expenditure with at least an equal amount. One thousand dollars 
of the State’s appropriation is contributed unconditionally, the remaining 
$1500 being conditioned on the ability of the county health department to 
produce in cost items of work the equivalent of the total expenditures 
of the department. Each county may retain its own plan, with or without 
the assistance of the Board, as the county may choose. The financial 
assistance of the Board is conditioned upon the county health department’s 
keeping record of the items of work which it performs and reporting the 
same monthly, so that the board may account to the legislature and the 
people for what was accomplished with the money expended. 

There is absolutely no State control or supervision of these local public 
health organizations. Neither the financial and material assistance nor 
the service of the Board is conditioned on the selection or approval of 
the county health officer. The county board of health selects its own 
health officer without any dictation, political, personal, or otherwise, from 
the State Board of Health. If the county does not have satisfactory ap- 
plicants for the job (that is, applicants satisfactory to the county board of 
health), then if the county board of health makes a direct official request 
to the State Board of Health to secure and submit information concerning 
available applicants, the State Board of Health performs this service for 
them. But it does not assume any responsibility for the selection of the 
health officer or any member of his force, the county health officer himself 
being required to select his own assistants. The State Board of Health 
entrusts all administration of general and local requirements to the judg- 
ment of the county health officer. The most powerful factor in the de- 
velopment of the county health work depends in the last analysis on the | 
initiative and resourcefulness of the county health officer. The function — 
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of the State Board of Health with reference to the development of the 
county health work is to determine general policies adaptable to the State at 
large and to encourage the strongest kind of local county organizations, 
organizations which at the earliest possible moment will be able to cope 
with all the requirements of modern county health work without assistance 
or suggestions from any other source. 


To sum up, under the plan of work in North Carolina it may be said 
that the State Board of Health provides financial assistance to the extent 
of $2500 per year, to counties which will adopt the budgets suggested 
and it acts in an advisory capacity in the effort to develop strong local 
organization. The only penalty the State Board of Health undertakes to 
impose on any county health department in its operative plan of work when 
such a county health department fails to function satisfactorily, is simply to 
withdraw further financial support at the expiration of the contract period. 


CONTRACT BETWEEN THE NORTH CAROLINA STATE BOARD OF 
HEALTH AND THE BOARD OF COMMISSIONERS 
Cee pea kt ot adwedslspai «a COUNTY 


The North Carolina State Board of Health and the County Commissioners of 
ee ..... County hereby bind themselves by the following terms, effective 
NE Mo, tan abs vs. wench shite i'w seemids to December 31, 192.: 

Perue County Commissioners, of". .,.......... County hereby appropriate the 
Beier SoG. toward a budget for local health work, which shall be approved 
by the State Board of Health. The funds herein appropriated shall be paid 
Lge equal monthly installments to the County Health Department for 
the purpose of redistribution along with State funds, and deposited in the county 
for payment of vouchers originated and approved by the county health officer, 
which vouchers shall be made in triplicate, one copy being sent to the State Board 
of Health, one furnished to the Clerk of the Board of County Commissioners 
and one retained by the County Health Department; provided that all vouchers 
shall be approved by the Clerk of the Board of County Commissioners. 

2. Any unexpended balance remaining in the budget on December 31st shall be 
carried over and entered into the budget for the following year; provided that 
in case of discontinuation of the County Health Department, the unexpended 
balance shall be divided between thee county and State according to the pro- 
portion in which county and State funds respectively were paid into the budget. 

3. The State Board of Health agrees to contribute toward the aforesaid county 
health budget at the rate of $1,000.00 per year which shall be paid in ........ equal 
installments not later than the 25th of the month for which the installment is due, 

4, For any given period ending on December 31, 192—, the county health department 
by that date. 

4. For any given period ending on December 31, 192—, the county health department 
shall be entitled to receive from the State Board of Health, in addition to funds 
specified in section 3 of this agreement, such portion of $1,500.00, in no case to 
exceed said sum, as may result from multiplying the same by a fraction derived 
as follows: The numerator shall be obtained by the summation of a series of 
reasonable cost values produced by the health department during the given period. 
The cost values so produced shall be in accordance with a scale of values approved 
by the State Board of Health. The denominator shall be the sum of all expenditures 
of the health department used in accomplishing the work for which reimbursement 
is claimed ; provided, however, that the total amount of State funds does not exceed 
the amount of the county’s expenditures. 

5. It is agreed between the two parties to this contract that the health department 
LO a County (a) shall preserve a record of work by which claims 
of work performed may be easily verified; (b) shall be governed by the official 
definitions of the State Board of Health relating to the various items of health 
work; (c) shall submit, on forms provided by the State Board of Health, a 
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complete financial and statistical monthly report embracing all activities of the 
department not later than the tenth of each month, 

6. It is agreed that the county health officer shall be elected and his compensation 
firedibyithe tts 3 {Gi ars Ge County Board of Health; that the said county health 
officer shall have the sole authority to employ, direct, or discharge and replace, 
all other members of the staff, and shall be responsible to the County Board of 
Health for all activities of his department. 

7. It is agreed that the county shall provide suitable and adequate office space, 
sufficient to meet the reasonable requirements of the department for reception of 


visitors, applicants for service, privacy for physical examination, laboratory work, 
filing of records and supplies, and the general administrative business of the office. 
In the meaning of this contract, the office space shall include running water, heat, 
lights and janitor service. 

Violation of any of the terms of this contract by one of the parties thereto 
shall entitle the other party to declare the entire contract null and void. 
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LAUNCHING A CHILD HEALTH DEMONSTRATION 
IN GEORGIA* 


By BERNARD W. Carey, M.D. 


ATHENS, Ga. 


BerorE launching a child health demonstration in any community, it is 
imperative that the people of the community, especially those who are to 
have a hand in the cooperative venture, fully understand the project and in- 
dicate clearly their intention to cooperate whole-heartedly in the work. 
Without local cooperation, no demonstration can possibly succeed. 

Obviously, therefore, it is necessary, before selecting a demonstration 
center, to ascertain whether a community is willing to assume its share of 
responsibility (financial and otherwise) for the experimental work as it 
proceeds, and for the continuation on:a permanent basis of these parts of 
the program that should endure, as determined in the light of local condi- 


‘tions. It is also necessary to determine clearly whether the medical, edu- 


cational, governmental and social groups in the community will unite in an 
effort to develop a sound, well-rounded program, having child health as its 
basis. Athens has given most enthusiastic evidence of her willingness to 
assume responsibility and of her desire to cooperate in the work. 

The general objectives towards which child health work should be 
directed have been defined as follows: 


No mother should die or be injured in child birth because of lack 
of knowledge on her part or of proper medical or nursing attention. | 

Every baby should be born under circumstances that insure a 
healthful and vigorous start in life, so far as possible. 

Every child should have the advantage of wholesome living con- 
ditions, and of health supervision which will maintain freedom from 
defects and facilitate a sturdy development. 

All boys and girls should learn those habits and acquire those ideals 
and attitudes which will help most to give them strong bodies and 
minds, and a happy outlook on life, and the greatest opportunity 
for usefulness to their fellow citizens and to their country. 

The general lines which a community health program should follow are 
pretty well agreed upon by authorities, although it is recognized that the 
details must be worked out in the light of the conditions peculiar to the 
community in which the work is done. The following are considered by 
authorities to be necessary to any sound child health program: 


* From the Child Health Demonstration, Athens, Ga. 
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The education and supervision of the expectant mother and of the 
infant and the pre-school child by private physicians; health con- 
ference, and visiting nurse service in the homes. 

Concerted efforts by the practicing physicians of the community 
to raise the level of obstetric and pediatric practice through con- 
ference, consultations, demonstration clinics, and other methods. 


For all school children there should be a complete program of health 
protection, health education and development. Such a school program 
should provide for: 


Education and training of the child in order to develop health 
habits, ideals and attitudes which tend to make for community as well 
as individual health. 

A hot school lunch for children who cannot get a hot midday meal 
at home. 

Thorough health examinations of each child by a competent 
physician, with one or both parents present. 

Services of nurses in the school, with follow-up in the home when 
necessary. 


2 


Physical activities, nutrition, activities conducive to mental growth, | 


and to sound development should be covered in a health program. 


In order to carry out such a program, it is necessary to have in the com- 
munity personnel, facilities and organization, including: 


A whole-time well-trained health officer, employed by the com- 
munity alone or in cooperation with other communities. 

Adequate nursing personnel for service in health conferences, 
in the home and in the school. 

Such medical and dental services as are necessary for examination 
and health supervision of all the children of the community. 

In addition to well trained teachers who are familiar with the 
principles and practices of health teaching, specialists in such subjects 
as physical education and nutrition. 

Sanitary school buildings, well-equipped and managed from the 
standpoint of health. 

Adequate facilities for play, both indoors and out, in connection 
with the schools and elsewhere in which the child may enjoy whole- 
some recreation under proper supervision. 

Wholesome home and neighborhood environment, including the 
house in which the children live, the yard, the street and all sur- 
rounding area. 


In organizing a child health demonstration, the question of correlating — 
work done by the demonstration staff with that of other social and health 
agencies must receive the most careful consideration. The following 
statement taken from the 5th Annual Report of the Commonwealth Fund, — 
shows the importance of this: | 
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It appears perfectly clear that, whether a health demonstration concern itself 
primarily with children, or with some other feature of health work, it is very 
largely a matter of emphasis on the point of departure. The health of children 
in any community is so inextricably bound up with the whole problem of health 
in that community that it cannot be treated as a separate entity; any adequate 
constructive effort for the benefit of children must necessarily deal with many 
matters which greatly, however indirectly, effect the child’s own opportunity for 
healthful living, The community which has a bad tuberculosis situation, which 
has an infected water supply or dirty milk, in which typhoid or venereal disease 
is rife, may establish the best of direct effort for the health of its children and 
still accomplish little or nothing unless these underlying conditions are dealt with. 
The program, therefore, while devoting its direct efforts to child health as such 
and placing emphasis there, fully recognizes the necessity and responsibility that 
rests upon its administrators to leave no stone unturned to the end that such general 
measures may be taken in the community as shall make successful work for 
children possible. 


Any well-balanced, sound piece of child health work, therefore, must, if 
it is to be successful, have as its foundation the essentials of community 
health. The community in which it is situated must possess : 

A safe water supply. 

Adequate supply of safe milk. 

A sewerage system or else properly constructed and supervised sanitary 
facilities. | 

An effective system of legislation and enforcement of the control of 
communicable diseases; the elimination of nuisances and unwholesome 
living conditions; and complete registration of births and deaths. 

Having defined our general objectives and described in general terms, 
the scope of a well balanced child health program, let us see what progress 
has been made in Athens in the short time that has elapsed since January 
of this year. 

In the first place let me say that we are fortunate in having in Athens 
an excellent board of health. An unusually capable county health com- 
missioner, with a county nurse who, under the Ellis Health Law, works 
within the city as well as the county, a part-time bacteriologist, a chief 
inspector of sanitation, a veterinarian, who, with two assistants, looks 
to the sanitation of streets, abatement of nuisances, inspection of cows 
and dairies, etc., and a full-time clerk complete the city and county organi- 
zation for health work. With this as a starting point, it is hoped that 
the community may eventually build up a complete unit. 

One of our first tasks was to select a local committee which would be 
representative of the community. This committee is of great importance 
for it not only gives advice on the local application of our programs but 
serves as well to interpret our efforts to the various sections they may 
represent. Their active interest, coupled with the long-standing respect 
and confidence they have enjoyed has helped to smooth out misunder- 
standings which almost necessarily arise in projecting a new program. 
This Committee chooses its own president, vice-president, treasurer and 
secretary, and holds formal monthly meetings, at which time all work done 
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during the previous month is discussed and future plans considered. For 
problems which arise during the interim between meetings a small 
executive committee has been appointed. The Demonstration and the 
Athens physicians, through the Clarke County Medical Society, have de- 
fined their relationship clearly and have outlined a most satisfactory pro- 
eram. Without the backing of the medical profession, no demonstration 
could be sticcessful, and the cooperation shown by the physicians of 
Athens is so splendid that we believe the work is resting on a very sure 
foundation. This cooperation has been evidenced by the establishment 
of an out-patient department in one of the Athens hospitals, and also by a 
resolution, passed by the medical society, calling upon the county board 
of health to require the registration of the midwives of the county, suggest- 
ing that as a prerequisite to registration, they be given a course in asepsis 
and be required to have in their obstetrical bags such material as silver 
nitrate, soap, a brush, disinfectants, and a clean apron. 

Athens is singularly fortunate in having an unusually active tuberculosis 
committee and tuberculosis nurse. Regular clinics are being held with an 
average attendance of about 30, preventive work among the under- 
weight school children and those contacts with tuberculosis patients has 
been in progress for some months past. At the very beginning of our 
work this committee came forward with offers of cooperation and assist- 
ance. Many conferences have been held to determine in just what manner 
we can contribute most to this movement. It appears at this time that the 
Demonstration’s greatest contribution will be in assisting with the nursing 
care, and plans are being considered with this end in view. 

It is not necessary to comment on the importance of prenatal work ina 
child health demonstration and we have provisions for the development of 
a prenatal clinic as a part of the outpatient department already referred to, 
to which all expectant mothers that we are able to reach will be sent. In the 
clinic, educational material dealing with personal hygiene and the prepara- 
tion for the coming child will be discussed. It is hoped that through 
reference to the family physician, early abnormalities of pregnancy may 
be detected and corrected, thus eliminating one cause of the high maternal 
and infant mortality rate. Already at the hospital out-patient department 
an obstetrical service has been arranged for, to which patients without 
family physicians will be referred from the prenatal clinics. 

The development of well baby conferences has been slow, this perhaps 
being due to difficulty in obtaining trained personnel. We have, however, 
at last begun this phase of the work and are finding a ready response. 
Approximately seventy mothers and infants were in attendance at the first 
three conferences, all of whom were interested and anxious to return for 
their next monthly conference. 

Athens has had for some time past a group of women banded together 
as a pre-school circle, studying the needs of children of this particular age 
group. Conferences have been held and efforts made to arrive at some 
satisfactory conclusion as to the best way for the Demonstration to assist 


in this problem. This establishment of a kindergarten or nursery school | 
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and the utilization of play grounds have all been discussed but as yet no 
definite arrangement has been made. 

We found that the need of a person trained to deal with problems of 
health education in Athens was urgent, and we offered to assist the Board 
of Education in paying a portion of the salary of a trained health educator. 
This was agreed to, and Athens now has a health educator as a member of 
the faculty of its regularly established school system. We are well 
pleased with the progress made in our work, and we hope that the essen- 
tials of healthful living will soon permeate the entire lives of our school 
children. There is a great opportunity to develop proper methods of 
teaching health, and in Athens groups of teachers of the same grades are 
jointly working on a program of health education which is suitable for 
their children. 

Other phases of a well-rounded health program, following lines pre- 
viously indicated, and in accordance with that approved by the National 
Child Health Council (see “School Health Studies No. 1, U. S. Bureau 
of Education) will be developed as rapidly as possible. 

One of the first statements received by the Demonstration committee was 
that of the need of competent full time bacteriological service. The local 
department of health asked that they be subsidized for this purpose. This 
has been done, and a well trained bacteriologist has been recommended to 
-them. We are assisting the board of health in a milk survey and plan to 
help in an epidemiological study of the cases of enteritis and diarrhea 
which develop during the early summer season. 

To link up with the home the work done in the school, are the well baby 
conferences and clinics, and through the out-patient department, the 
division of public health nursing has been created, and again the approach 
is largely educational, for the nurse visits the home to see that the in- 
structions issued by physicians have been carried out, and to give additional 
information and instructions if they are needed. We hope to establish 
in Athens a generalized form of public health nursing, and to furnish 
actual bedside care, as is done in various instructive district nursing organi- 
zations, and also to offer obstetrical nursing service. Classes in home 
nursing, the preparation of layettes, clothes for the baby, and instructions 
in proper methods of care of the baby will be included in the nurse’s pro- 
gram, and should contribute materially to the comfort and happiness of the 
community. 

A division of vital statistics and research will be established and in 
addition to the usual study of morbidity and mortality reports, efforts will 
be made to determine the cost of the various types of work done and to 
evaluate results obtained from the various procedures instituted. 

In the final analysis it appears that we are but to assist the local authori- 
ties in the rounding out of their health program, demonstrating that 
this may be done at a cost not prohibitive for local resources. 


HEALTH EDUCATION FROM THE STANDPOINT 
OF NUTRITION* 


By Fiora Rose 
IrHaca, N. Y. 
( Abstract) 


THERE are three phases of health work which are all now in 
operation, the curative phase, the preventive phase and the constructive 
phase. Just as the efforts of society to heal its sick have led to further 
efforts to prevent sickness, so now the effort to prevent sickness is 
leading logically to an effort to build up a type of health in the indi- 
vidual that is more secure and enduring than any conception of health 
we have had in the past. It is only when we can construct good health 
that a health program can be regarded as having succeeded in the most 
fundamental wav. 

The results of the medical examinations made at the beginning of the 
war to test the physical fitness of our young men for military service 
revealed the low health average of this vast army of youths just arrived 
at an age when health should be at its best. We were shown that as a 
nation our standards of health have been low. 

Collectively, that is as society, we have at last begun to realize that 
health is a positive possession and not a negative thing signified by the 
absence of disease. Collectively we have begun to work to try to build good 
health as well as to cure and prevent disease. Individually, however, we are 
still satisfied if our efforts to secure health reach the point of keeping us 
from being acutely ill. The problems of health education which society 
faces are: To arouse the individual to a consciousness of the meaning of 
health, to a sense of his responsibility for it. To give him the information 
which he needs as a foundation for building up health. To stimulate and 
to aid him to act on this information. 

What part in this program of health education is nutrition to play? 
Scientific literature overflows with evidence that the single factor most 
deep-seated and extended in its influence on health is nutrition. There 
is an ever-increasing body of experimental data to prove that the food 
which the mother eats before her child is born affects not only the con- 
dition of the child at birth, but its later development as well; and that 
food affects throughout the lifetime of the individual the quality of his 
muscles, blood, nerves, glands, bones and teeth; the functioning of his 
organs; his resistance to disease; that these effects are fundamental and 
far-reaching and inescapable. 


* From the School of Home Economics, Cornell University. This paper is published 
in full in the JouRNAL OF THE OutTpoor Lire, August, 1924. 
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It is not our belief that the only factor operative in producing health 
is correct food, but if better health is our goal, we can no longer separate 
the problem of general health from serious consideration of nutrition, 
for health cannot be built on a foundation of poor diet. It is, however, 
equally true that we must not separate the problem of good nutrition from 
that of general health, for a diseased body cannot make normal use of even 
the most correctly regulated diet. 

To destroy any lingering doubt as to the importance of paying attention to 
food habits in a serious consideration of the health of any individual, let 
us submit a short narration of the classic tragedies in nutrition. 

In Denmark the war resulted in a marked increase in the exportation 
of butter. Many whole-milk-fed babies and children became skim-milk-fed 
babies and children. A startling number of cases of a serious eye disease 
followed by permanent blindness resulted. The cause was at once traced 
to the loss of vitamin A from the child’s diet. Later came further news 
of this same situation. This loss of A from the diet resulted in the increase 
in respiratory diseases among these children. 

In the Orient, polished rice because of its superior keeping qualities, 
better appearance and more delicate taste, crowded out the old unpolished 
variety. A serious disease, beri-beri, an inflammation involving the nerves, 
was discovered to be due to the loss from the diet of vitamin B which 


occurred in protective abundance in whole rice, but was deficient in polished 


rice. Now we know that a less conspicuous absence of B leads to lowered 
appetite and probably as a result of this to diminished growth. 
The ravages of scurvy in the beginnings of America, its toll during the 


war, its occurrence among babies through all the ages, and finally the 


discovery that its cause was loss from the diet of vitamin C are thrilling 
events in the history of nutrition. 
Goitre has followed in the wake of the pioneer who left his native 


_ habitat on the border of the sea to travel inland. It is hard to believe that 


the small amount of iodin which his new environment fails to supply can 
so upset the balance of health. 

The illustrations selected have been the classic tragedies, so dramatic 
in action as to force the attention of the world upon them, and they 
include only a few of the substances in foods, wrong handling of which 
may cause nutritional tragedies. Many obscure, less spectacular, but in 
the long run no less sad scenes, are those enacted about us daily in the 
inadequately fed mother who produces a puny child; the inadequately 


- fed child who develops into a handicapped adult; the unnecessary crippling 


of human beings in ways that seem small, but are important. 
The problems of nutrition education are the same as those of health 


education. First, to create a new attitude on the part of the public and 
particularly on the part of the parents toward diet practices; to create 


a desire to know what constitute good food habits. Second, to give to 
these eager persons, the information which is needed to enable them to 
choose their food wisely. Third, to stimulate them to eat wisely and to 


_ give them every possible aid in following good food habits. 


HOW IMPORTANT A PART DOES TUBERCULOSIS 
PLAY IN THE GENERAL HEALTH PROGRAM?* 


By R. L. Cartton, M.D. 


WINSTON-SALEM, N. C. 


Because the records of deaths show us that one in every ten to twelve is 
a tuberculosis death; because it has been determined that practically every 
one is at some time infected with tuberculosis; because no age or sex or 
race is entirely immune; because so much depends upon the individual’s 
resisting power as to whether the invasion of the body shall result in 
disease and death or merely ina healed lesion; because this disease destroys 
the young adult in the most productive age; because housing conditions, 
general sanitation, protection of food supplies, etc., are decided influenc- 


ing factors in the prevention of this disease; these are some of the reasons | 


why tuberculosis should play a very important part in every general 
health program. ; ; 

Just why the speaker, who is a health officer in a small Southern city, 
should have been given this query for his subject has not yet been learned. 
It occurs to us, however, that probably the best solution of our difficulty 
is to stick rather closely to that with which we are most familiar and 
describe briefly the importance of the tuberculosis problem in the general 
health program of our own city. 

Our community has a large industrial population and as in many other 
Southern cities a considerable part of that population is colored. The 


growth of our city has been quite rapid during recent years which means 


that many persons both white and colored have come to live with us from 
the mountains of Virginia, the rice fields of South Carolina and the cotton 
fields of Georgia. The real values of fresh air, sunshine and sanitation 


were unknown to many of these people before they came to the city, so — 


that when they came to live in crowded, ill ventilated quarters at night 
after working all day indoors in some industrial plant, it was not surpris- 


ing to find that cases of tuberculosis developed quickly and that the in- 


fection was passed on to others easily. 

In our city all the public health program, including tuberculosis work 
and health work in the schools, is under the direct supervision and con- 
trol of the Municipal Department of Health. The tuberculosis organiza- 
tion of the city is so closely allied with this program that a member of the 
Department is the local chairman and the organization is known as the 
“Division of Tuberculosis” of the Department of Health of the City of 


* From the Department of Health, Winston-Salem, N. C. 
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Winston-Salem. Eight years ago the Department was organized with 
a budget of $15,000. and a total of five persons on the staff for all 
activities. That year the sale of Christmas seals amounted to about $500. 
and all of this amount was not expended directly in the interests of 
tuberculosis and its prevention. 

By an aggressive, persistent system of telling the people—educating them, 
if you will—our organization |has grown from year to year until the pres- 
ent, there now being a staff of 22 full-time and 4 part-time workers and 
a budget of nearly $60,000. and an additional sum of nearly $8,000. raised 
by the sale of Tuberculosis Christmas seals. This staff and these amounts 
of money are used entirely in public health work, no part being expended 
for hospital maintenance, etc. 

This general program in brief includes among other activities the 
following: 

A Division of Vital Statistics which causes to be registered in our office 
all the births and deaths of the community. This division informed us 
last year that one death in every twelve in our city was a tuberculosis 
death and that our tuberculosis death rate per 100,000 was 119. Incident- 
ally it also told us that both the total number of tuberculosis deaths and 
the tuberculosis death rate were lower for 1923 than for the previous year 
and that as compared with the five year average death rate due to this 

_ disease the showing was very gratifying, the previous five year rate being 
197 as compared with 119 for 1923. From this division we learned that 
our first knowledge of certain of the cases of tuberculosis in our midst 
came to us with the death certificate. This knowledge enabled us to do 
_ two things; to seek the closer cooperation of our medical colleagues, the 
doctors, and to get into prompt, effective touch with the family and neigh- 
bors who may have been exposed to these particular cases over whom no 
_ supervision had been exercised. | 
A Division of Communicable Diseases which seeks to have filed with 
_ the department a record of every disease required by law to be so reported. 
_ This division informs us promptly of the existence of a certain number of 
_ cases of tuberculosis which number we find to be too small—out of all pro- 
portion to the number of deaths recorded. The lessons we get here are: to 
tighten up on doctors, institutions, householders and every one concerned to 
Teport tuberculosis early and promptly; to encourage doctors and nurses 
| In our own department to seek out more diligently suspects in schools, 
| clinics, dispensary and homes. 
_ There is another important point of contact brought about in the com- 
municable disease division. Doctors from the department called to make 
diagnoses and nurses who are sent to get histories and give instructions 
| regarding isolation procedures for diphtheria, scarlet fever, measles or 
_ other disease frequently find cases of real or suspected tuberculosis and no 
time or effort need be lost in instituting proper procedures for such cases. 

In our Division of Public Health Nursing is the strongest arm of the 

department for the promotion of health and the prevention of disease. 
As the nurses go about their work of communicable disease control, of 


314 TUBERCULOSIS AND THE GENERAL HEALTH PROGRAM 


prenatal and postnatal work with mothers, of baby welfare activities and 
work with pre-school age children or with boys and girls in schools, their 
opportunities for health education and promotion of physical well being 
are innumerable,—which, in the last analysis regarding tuberculosis, 
means its prevention. Our city provides twelve such nurses, all of whom 
do generalized nursing except two who do tuberculosis work only. Begin- 
ning June 1, we expect to have two additional nurses come to our staff and, 
too, on that date we expect to place all our public health nursing on a 
generalized basis, having no special nurses, being convinced the generalized 
plan is the superior one. 

The Division of Sanitation has to do with the disposal of waste and 
garbage, with the control of fly and mosquito nuisances, with the super- 
vision of the city’s water supply and with the inspection and supervision 
of housing conditions. Certain of these activities have a direct bearing 
upon the tuberculosis situation—for instance the control of flies un- 
doubtedly affects the distribution of much tuberculosis-laden sputum by 
these pests who are never careful as to where they leave their burdens, 
while the correction of bad housing conditions has a most marked influence 
upon the control of this disease. Poor ventilation, the lack of fresh air 
and sunshine have all too frequently prevented the recovery of poor 
tuberculosis sufferers while at the same time producing ideal conditions 
for the infection of others. The sanitary inspectors, then, have a part in 
this campaign. 

The Division of Food Inspection of our city exercises supervision over 
the foods, the places and persons handling foods, the manner and method 
of their production and the purity of such foods. Here again tuberculosis 
plays an important part and a large part of the activities of this division 
is exercised in the everlasting watch for the disease. No meats from 
tuberculous animals are allowed to be sold; no milk comes into our city 
except from cows tuberculin tested once every year; food handlers are 
required to have certificates of health from the department which specially 
state that such handlers of food are free from tuberculosis; food store 
and restaurant inspectors are constantly watching to see that foods are 
protected from dust and other contamination and from the possible con- 
tamination of some sufferer’s cough or hand. 

In our Baby Welfare Division there are in addition to prenatal and 
postnatal work, which are obviously of importance from a tuberculosis - 
viewpoint, two items of work which deserve mention here—one of these, 
the diet kitchen, which prepares under doctors’ directions modified milk 
for babies who must be artificially fed and which further distribute such 
milk free of charge if parents cannot buy it; the other, the baby health 
stations to which mothers may bring their babies to be registered, weighed, 
measured, examined and be advised regarding their care. Last year a 
number of babies equalling more than one-fourth of all the babies born 
in our city were brought by their mothers to these well baby stations. | 
There can be no question as to the direct value of such work in the 
immediate prevention of cases of tuberculosis—to say nothing of the 
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benefit to tuberculous mothers who may in this way be brought under 
supervision and treatment, and to those mothers who have the disease 
and whose babies must have artificial feeding. 

In the Division of Health Work in the schools there are certain features 
worthy of attention in addition to the regular physical education and the 
routine examinations and inspections to which the children are subjected. 
There is the seeking out of physical defects, especially diseased tonsils 
and adenoids, and the necessary follow-up work of school physician and 
nurses to have these defects remedied, scores of our children having this 
work done during the past year. There is the dental clinic for school 
children which last year treated more than 3000 of our pupils and taught 
them something of the practical value of caring for the teeth. 

Special Nutrition Classes, in which last year were enrolled nearly 1000 
children, are conducted in both white and colored schools. These classes 
are filled with boys and girls who are 8 per cent., 10 per cent. and more 
underweight. Possibly some of them are from homes where tuberculosis 
exists, possibly some are already infected, and others because of their 
malnourished condition are certainly good material for this disease if 
exposed to it. This work is made possible in our city, largely because of 
the Red Cross, the Division of Tuberculosis of the Health Department, 
and a fund raised by a local newspaper for this purpose. Is such work 


justified by the importance of tuberculosis as a part of a general program? 


We submit that it is and we believe that the children themselves, their 
mothers and the public agree with us. 

In the same manner more than 4000 of our school children were en- 
rolled last year in Modern Health Crusade classes. Play, team work, 
romance and competition combine in making attractive to the youngsters 
the doing of health chores until good health habits are formed. Children 
in these times of the present know more about proper nutrition, how and 
what to eat and why, and more about the real value and use of fresh air 
and sunshine and of clean, sound teeth, etc., than adults knew not many 
years ago. This condition has been largely brought about by the important 


_ influence of the anti-tuberculosis work. 


The Division of Tuberctlosis conducts a clinic for both white and 


_ colored in charge of a competent physician. Our two tuberculosis nurses 
are largely responsible for the attendance. This clinic clientele is made 


up of reported cases, of exposed persons, of contacts in families where a 
tuberculosis death has occurred, of school children who are suspects and 


others. In a community where every tenth or twelfth death is a tuber- 


culosis death the value of a clinic and field workers (nurses) cannot be 


_ Over-estimated. Bringing a suspect to the clinic and securing a positive 
_ diagnosis is only the beginning of an activity which must surround him 
_and his family possibly for. a number of years in the future. He must 


be supervised, instructed, cared for, supported perhaps, and a hospital 


bed provided for him if necessary. If the patient is a child he too should 
_ have institutional care, and preventoria and open air schools should be 


provided for those children from exposed homes and for those who are 
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malnourished and underweight. The general health program must help 
provide these things. 

Another division which is called upon frequently because of tuber- 
culosis is the Laboratory. Our community would not think of maintaining 
a laboratory because of this disease only, yet the laboratory provided for 


the general health program devotes a considerable part of its work to d 


this disease. 

A Division of Publicity keeps both official and general public informed 
throughout the year regarding the various conditions concerned with 
disease and health. Response to this is seen in the growth made possible 
in the department, in the 400 beds provided in general hospitals (which in 
a city of 60,000 is very creditable ) and in the appointment only a few 
days ago of a hospital commission instructed to submit plans for a 100-bed 
tuberculosis hospital. 

How important a part does tuberculosis play in the general health pro- 
gram? So important that no matter how small or how extensive the 
general program may be there is no part of that program and no division 
of its activity which is not very definitely touched and influenced by 


tuberculosis. If a community puts on a splendid anti-tuberculosis program 


it will have a good general program; neither is it possible to put on a 
general health program and leave tuberculosis out of the accounting. 

In vital statistics, in communicable disease control, in baby welfare work, 
in school health work, in sanitation, in food supervision and control, in 


whatever the activity, one must reckon with tuberculosis as a particularly 
important factor. In our city for the past eight years that fact has been . 


recognized and we have mentioned some of the means used in our fight 
against this malady. Our program is not new, our findings are not 
original, what we have accomplished in a small way may be done to a 
much larger degree by others. 


THE RELATION OF OFFICIAL TUBERCULOSIS AGEN- 
CIES TO THE DEVELOPMENT OF THE GENERAL 
HEALTH PROGRAM* 


By Wittiam Cuarves Waite, M.D. 
U. S. P. H. S., Wasuinecrton, D. C. 


(Abstract) 


THE growth of voluntary health agencies in the United States has far 
exceeded that in any other country, and they form an adjunct to our efforts 
at popular government which is not only valuable but probably essential. 

These voluntary bodies naturally provide interest and occupation to. 


many who come but little in contact with the official government groups. 


On the other hand, the existence of a powerful voluntary agency for the 
suppression of a single disease may be taken as an indication that the world 
is yet ignorant of the successful means of controlling it. We do not have 


_ Societies for the eradication of typhoid, small-pox or diptheria, but we do 
have for tuberculosis, cancer, and heart disease, in other words, in America 
_ the minute the means are assured the official bodies, Federal and State, 


show no lack of efficiency in assuming full responsibility. But, when 
knowledge is lacking or incomplete these official bodies are of necessity 


_ much handicapped for appropriation, personnel and active participation. 


There is a chance both for cooperation and controversy between the offi- 


cials in the different groups; as they cooperate the whole public welfare 


— ane 


Moves forward; as they disagree, the public welfare is apt to suffer 
_ Seriously. Those not familiar with Government often fail to realize the 


complexity and intricacy of Government machinery as it has come to exist 
through the channels of the representative Congress and an executive and 
a judicial body separate from this Congress. A new law as drafted by 
Congress has often placed in an Executive Department responsibilities 
Which in no way belong there, and this has left a natural dissociation in the 
evolution of an ideal plan for Government activity. 

To attempt to control tuberculosis with the knowledge we have today, 


_ it would be necessary to divide our Government on a bacteriological basis 


so that the problems pertaining to tuberculosis would come under an jn- 


dividual head; this is obviously an absurd proposal because tuberculosis is 
_Scarcely fundamental in its own right, partaking of many different more 
_ primary divisions of human activity. Therefore it is quite a rational con- 


dition that has arisen where, in the Government, there is provision made 
in the Bureau of Animal Industry of the Department of Agriculture for 
the study of tuberculosis in animals other than man ; in the Public Health 


* This paper is published in full in the JOURNAL OF THE OuTDoorR LiFE, August, 1924, 
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Service Department of the Treasury, for the cure and prevention of tuber- 
culosis in man; in the Veterans’ Bureau, in the Army, in the Navy, in the 
National Homes for Disabled Volunteer Soldiers for the care of those of 
their number sick from tuberculosis, etc. It is quite apparent that a plan 
‘5 desired which will eradicate this necessary dissociated condition in 
Government activities. 

The weakness of our present method lies in the fact that more has been 
claimed than can actually be accomplished with our present knowledge. It 
has been said that tuberculosis is completely controllable, and yet it seems 
to me that all the evidence points to the fact that it is not controllable with 
our present knowledge. Let us take a concrete example, prepared by Mr. 
Drolet for the city of New York. From a map recently issued by him, 
it is evident that the tuberculosis death rate per 100,000 for the entire city 
of New York has fallen to a very low figure in the ’90’s, but it is equally 
apparent, taking different sections of the city, that the mortality rate varies 
from 21 per 100,000 to over 600 per 100,000. The one conclusion that can 
be drawn is that, dependent upon the number of persons. per acre, the 
mortality rate from tuberculosis rises or falls. The more we crowd, the 
less are we able to control this disease. But there are other factors of 
food and race of which we are not so sure. Again, the whole declivity 
of the curve in 50 years indicates that the decline is dependent upon some 
other factors than our activities, and that, even pursuing our present 
methods, we shall not be able at all to control tuberculosis when other 
calamities, such as war, starvation and crowding heap themselves upon us 
irrespective of our ability to control them. 

With a gross expenditure of many millions of dollars annually we have 
scarcely made a dent in the question of cattle tuberculosis. Our pig tuber- 
culosis has increased very much—probably over 50 per cent. in ten years, 
and the same may be said of avian tuberculosis, especially as it refers to our 
chicken industry. Our fundamental knowledge in the control of tubercu- 
losis is woefully weak, and we have gone ahead advocating a program 
which, with this unstable premise, can result only in a loss of faith as its 
weakness becomes more and more apparent. © 

Having now devoted a portion of my time to necessary criticism, even 
though it be destructive, I wish to point out the elements of a program of 
constructive character. First, to enumerate the organized groups concerned 
in this question of the control of tuberculosis. In the first division come 
those official groups concerned in human suffering. These are certain de- 
partments in the federal government, chiefly the U. S. Public Health Serv- 
ice, the Army, the Navy, and the state, county and municipal departments 
of health. In the second division we have the very powerful National 
Tuberculosis Association with its state, county and municipal units. In the 
third division are the groups interested in the question of animal tuber- 
culosis including the Federal Department of Agriculture through its 
Bureau of Animal Industry and the various state departments of agricul- 
ture ; the National Live Stock Exchange, which includes the stock breeders, 
the packers, the stock yard operators and all who are interested in the 
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animal industry ; the various Life Insurance Companies, and, finally, every 
‘member of the human family who has come or who may come in contact 
with the disease. In facing the problem one soon meets the question in 
all these groups: “What body is naturally fitted to take the leadership 
and the correlation of a definitely laid plan of attack?” 

It seems to me that for a period the National Tuberculosis Association 
because of its elasticity and freedom from the domination of routine neces- 
sity is best adapted to take the primary steps of correlation and formulation 
of a plan, but it must act in cooperation with the organizations legally con- 
‘stituted for this purpose. In the evolution of the future, responsibility will 
devolve upon the Federal agencies with their correlated legally constituted 
state and municipal authorities. 

The foundation of this plan must be the acquisition of a new and more 
accurate knowledge and to acquire this knowledge it is necessary to define 
what fundamental facts must be established. The National Tuberculosis 
Association has already moved a long distance by the establishment of a 
Research Committee and the allotment of funds to an endeavor to 
find this knowledge, and a series of cooperative conferences has been going 
on during the past year to define a future program. One of the many 
problems which the Committee has had to face is in connection with tuber- 
culin. We are using tuberculin made according to a method described by 
Dr. Koch over 40 years ago; scarcely a step in progress has been made 
with regard to refining the substance in the tubercle bacillus which is re- 
sponsible for the peculiar aspect of this disease known as the tuberculin 
reaction. Work has already been in progress over a period of four years 
through research scholars in Yale University, in the University of Chicago, 
tn the Bureau of Animal Industry and in the Hygienic Laboratory of the 
U. S. Public Health Service to simplify, purify, and standardize, this 
fundamental product. It is further evident that in the tuberculin reaction 
there is an element which more surely advances the cure of local tubercu- 
osis than any other agent in our hands, and it is within the range of possi- 
ality that when that element of the tubercle bacillus which is responsible 
tor this reaction phenomenon is known, the cure of those suffering from 
‘uberculosis may follow as a natural course. The Research Committee, 
with the cooperation of the Federal Government has also been devising 
olans for the acquisition of knowledge which will clarify the elements in 
dur nutritional requirements that underlie susceptibility to tuberculosis. 
To conclude, cooperation between Federal agencies and voluntary 
\gencies in the formation of a public health program is limited by the ac- 
[uisition of new knowledge, and the plans for the acquisition of this new 
mowledge are already under way; the Federal Government, in common 
durpose with your organization, will undoubtedly do its part, but at the 
*resent time there is no very clearly defined program which can be followed 
intil the preliminary work inaugurated by your Association and now being 
‘arried out with the correlation of the Federal agencies and other groups 
las definitely outlined what this program shall be. 


RELATION OF OFFICIAL TUBERCULOSIS AGENCIES 


TO THE DEVELOPMENT OF THE GENERAL 
HEALTH PROGRAM 


By Henry Boswe i, M.D. 


SANATORIUM, Miss. 


‘TUBERCULOSIS presents two essential problems in its control,—first, its 
infectiousness; and, secondly, that it is often an end result of other causes. 
Any successful control of tuberculosis must be based on those factors. 

The official agencies, both national and state, should be immediately 


associated in the control work, not only from the standpoint of tuberculosis 


alone but also from the standpoint of the broad public health problem. 


It is the writer’s opinion that no tuberculosis control will ever be successful — 


except when it is a part of a broad health program. It is quite true that 
tuberculosis is very infectious, particularly so in young life and in the 


so-called “non-immune” people, yet in all probability in this country by 


far the greater number break down as a result of circumstances, such as 
overwork, worry, malnutrition, bad housing, or as a result of various 
diseases which tend to lower the normal resistance of the human being, 
thus making possible the spread of previously introduced bacteria. 

lf this is true, then the fight against tuberculosis, whether it be national, 
state, or local, to be successful must of necessity be a small part of a 
big program. It must be borne in mind at all times not only that tuberculo- 
sis must be fought as an infectious disease, but that there must accompany 
this fight a corresponding educational program which bears on all of 
the various causes which ultimately bring a latent tuberculosis into activity. 
The national tuberculosis program, in the writer’s opinion, should be 
purely educational and carried along in conjunction with the various public 
health and welfare activities of our government, and in addition it should 


include an intensive fight towards the prevention of interstate transpor- 


tation of persons suffering with this disease. This, however, necessitates 
close cooperation with the broader health program of interstate travel; 
there should be adequate measures to prevent the spread of various diseases 


which may be passed on by the common drinking cup, and regulations — 


should be enforced in regard to the proper ventilation of cars, for poor 
ventilation means lowered resistance. 


From the state standpoint, the tuberculosis control should be, and is in | 
all well organized departments, a small part of the general program—a — 


bureau with a director in charge who has been well trained in all of the | 


phases of public health work, and who has had as well a specialized 
training in tuberculosis. He must have vision enough and broad-minded- 
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ness enough to realize that tuberculosis is only one of many preventable 
diseases, and that to control it it is necessary to control those things which 
tend to break down the normal resistance of the state citizenship. The tu- 
berculosis program must be equally interested in the child welfare work, 
which is perhaps the most important one from the standpoint of future 
control of this disease; the rural sanitation; municipal sanitation; the 
control of water supplies; proper protection and control of food supplies 
and distribution; venereal disease control, and, in the South particularly, 
the control of malaria, and lastly that which may or may not be done by 
the public health department, but after all is a part of a public health 
program, the teaching of food values and what they mean to future life. 

The Bureau of Public Health Nursing is another very important work 
which is one of the strong arms in the future control of tuberculosis, 
and in the writer’s opinion all nurses should be public health nurses rather 
than special nurses. In the control of tuberculosis a tuberculosis nurse 
might be worth while, provided she was not so highly specialized as to 
forget that there might be some other diseases in existence besides her 
specialty. It is far preferable, however, to give our nurses training in 
tuberculosis and send them out as general public health nurses who are 
able at the same time to give special information. 

Most of our states now maintain sanatoria for the treatment hd tuber- 
culosis, some of which are used purely as hospitals; others are rightly 
used as headquarters for training and education, looking toward the final 
eradication of this disease. The states should continue the present basis 
of their work both as to the intensive field campaigns and sanatoria, 
provided it is a part of the general health program of the community. 
If the institution is not used as a part of a general program, but merely 
as a hospital, it is too expensive and it is not good business for the state 
to indulge therein. 

In conclusion, we do not believe that a program for the control of 
tuberculosis by the nation or state which is not a part of the broad 
policies of public health will ever be successful. 


THE RELATION OF NON-OFFICIAL TUBERCULOSIS 
AGENCIES TO THE DEVELOPMENT OF THE 
GENERAL HEALTH PROGRAM* 


By ALBERT E. SINKS 


BALTIMORE 


By non-official tuberculosis agencies, we mean primarily that large 
body of health organizations affiliated with and related to the national 
tuberculosis movement. The non-official tuberculosis agency indicates 
the absence of official control of activities, either through the supervision 
of expenditure of public funds, or by legislation under direction of public 
health officials. For our purpose, therefore, non-official tuberculosis 
agencies will mean those agencies united by contract with the national 
tuberculosis movement, and governed by a non-partisan, non-political 
board of laymen and physicians. These organizations owe their cohesion 
very largely to the mucilage on the back of a little piece of paper—the 
receipts from the sale of Christmas Seals, augmented by contributions 
and gifts from individuals, business and industry in general. In our 
discussion we will not concern ourselves with the few non-official agencies 
which are not connected with the general national movement, nor with 
those which receive a considerable part of their support from public funds, 
and are neither fish, flesh, nor fowl. Relationships of these two classes 
of organizations must be governed largely by local conditions. 

Our subject—“The Relation of Non-official Tuberculosis Agencies to 
the Development of the General Health Program” might indicate that the 
non-official agency is more or less an on-looker of the development of 
this program. I believe that “in’”’ the development, rather than “to,” would 
more closely approximate the thought of those who planned this program, 
for the non-official tuberculosis agency has not stood aloof from the 
development of the health program, but has been in that development up 
to its elbows. The health program has not been one of “Official Agencies 
& Co.,” but one of “Official & Non-Official Agencies.” A good many 
years ago this co-operative relationship was formed; it has been for better 
and for worse, depending upon many factors. 3 

In the first place, although the word co-operative “listens very well,” 
and people generally “get by’? with it, it is very frequently abused and 
copied, just as the Negro appropriates certain words and phrases which 
he feels put him in the class of the highly educated “white folks.” 
Co-operation, or working with, is not entirely a partnership like that of 


*Erom the Maryland Tuberculosis Association, Baltimore. 
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_ Mr. Gallagher and Mr. Shean. Each partner should have the disposition 
to go further than “fifty-fifty’—to sacrifice pet hobbies, prestige, self- 
interest, or the seemingly important present for the more important future. 
Co-operation, also, involves a thorough understanding of each other and 
what each has to contribute to the partnership. 

Both the official and the non-official tuberculosis agencies have grown 
amazingly. They have generally been built upon good foundations. 
As the feet of both classes of these organizations have grown so much 
larger, both must “watch their step.” Sometimes, in looking through the 
clouds of idealism, we forget where our feet are going, so it is well to 
have certain boundaries and guides, a clear understanding of functions, 
that our progress toward the goal of good health may be made without 
loss of idealism, or treading on toes. 

_ The non-official agencies should not only be co-operative, but should 
_ be an expression of the brotherhood of the cause. The elder brother, 
_ the official tuberculosis agency, has a financial heritage; he is recognized 
as being more stable and conservative; he has formed his habits. In the 
_ long run, we know better what to expect of him. The younger brother, 
_ the non-official agency, is more subject to the influence of what he sees 
and hears about him; his future is in the making; he has respect for his 
elder brother, but does not always follow him. This relationship may be 
_ well shown by the old idea of service which the younger brother owed to 
the elder. The younger brother was active and versatile in the interest 
of the elder, who was the head of the house. But today, with the newer 
ideas of the present generation, the younger brother is more independent 
in thought and action, and does not necessarily follow his elder brother, 
in fact, he frequently criticizes or “tells on” him. 

To some extent, official agencies become “hard-boiled”; they do things 
by routine; they work upon fixed budgets; they are apt to get in ruts 
and become timorous. Every year, they ask for larger appropriations 

than they expect to get, and generally accept what they get with resigna- 
tion. The non-official agency is more flexible, has less red tape, is in 
closer contact with the public as a whole, is more or less the optimist and 
the idealist. But as ideals must precede ideas, so is the non-official agency 
_ playing an invaluable part in the formation of a practical health program. 
Many of the smaller health officials hold office as political favors, or 
| because of the need for the salary offered. With this type of official, 
"co-operation is most difficult. More and more, however, the bigger official 
health positions are getting. thoroughly capable men; men who are fitted 
to battle with the difficulties of the position; men of sound business 
judgment; men who see the value of the aid of the non-official agency, 
_and who will work with it. As salaries become more commensurate with | 
duties we will secure more such men. 

The official agencies may be compared with those forces which protect 
us in our daily life, represented by the police, fire, and sanitary departments. 
The non-official agencies may be compared to the Boards of Trade and 
Chambers of Commerce, which are seeking to bring in new enterprises 
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to beautify and make better the city. With the multitude of duties of 
the official agency, little time is possible for the development of the new. 
On the other hand, the non-official agency is constantly concerning itself 
with things which give promise of bettering our present methods and 
activities in health work. 


If we think of the official health agency as the trunk, or main part, 
of a tree, firmly rooted, the non-official agency may be likened to the 
branches, which are continually pushing out in all directions, seeking 
more light—year after year becoming more harmonized and absorbed, but 
ever repeating the process, and ever in closest harmony with the established, 
and finally a part of the main trunk. The official agency may be called 
the heart, while the non-official agency represents the soul, of the general 
health program. 


The quality of leadership as found in the non-official tuberculosis 
agency, determines to a large extent its place in the general health program. 
Just as many leaders in public health activities are far from perfect, 
so are, perhaps even more, leaders in non-official agencies. We have 
our failings. If we recognize them, our battle is half won with that 


recognition. Rather than trying, as frequently is done, to secure inde-— 


pendently certain health legislation or appropriations, we should back up, 
as far as possible, the official agency, for working independently upon 
such matters may make more difficult an already difficult position. If at 
all capable, the state or local health commissioner is in a much better 
position to judge the relative values of various health activities, which are, 
or may be, maintained by public funds. Then, too, we may find that he 
has most valuable ideas, pigeon-holed, in some corner of his official desk, 
because of the hopelessness of getting it through the legislature or some 
budget committee. With some encouragement on our part, and the 
backing of our constituents, we may assist most materially in the progress 
of the health program. A lay person may frequently be of great service 
to a physician by standing sponsor for him to the patient; the salesman, 
in my estimation, can sell an industrial medical program to the business 
management or board of directors of an industry, much better than can a 
physician with his medical knowledge (but under more or less suspicion 
for this very reason); just so can the non-official agency interpret the 
activities of the official agency and gain support for those activities, better 
than can the official agency itself. 


The non-official agency should keep the public health conscience alive; 
should maintain a live contact and health interest between the public and 


the public health agencies, and should lend every assistance to clean | 


politics out of all health activities, not destructively, but constructively. 
Without outside support, it will be many a day before the official agency 
is able to take more than half measures, or do more than palliative work. 


The non-official agency should do its best to round out half measures and | 


aia : ° 
to make palliative work curative work, assuming less and less of such 


responsibility as the official agency is able to assume and continue more. 
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The official agencies should come to a fuller realization of the valuable 
aid which many times they have not considered receptively. 

In this problem ‘of co-operation, one of the largest equations is really, 
personality. If the proper qualities are within both the official and the 
non-official health leaders, they are sure to be drawn together, and will 
not need legislation or pressure to make them work together. One thing 
which should always be borne in mind in determining the usefulness of 
the non-official agency, is the fact that one does not need to go from the 
office boy through many intermediate steps to the private secretary before 
getting results. One can always find some of the general public who are 
willing to listen, whether the speech is delivered from a soap box or a 
rostrum. 

If the general public can be interested to a sufficiently great extent, 
there is no waiting for the next year’s budget before a new activity can 
be developed. In other words, the non-official agency is in a position 
to do research work more extensively, to be the pioneer in new activities, 
developing them and turning them over to official agencies as the public 
sentiment and budget will bear their support. The non-official, as well as 
the official agency, should seek to control and prevent disease at a minimum 
cost, but is in a better position to secure the necessary funds. While the 
official health agency may have its program interrupted by some deal in 
the legislature, or in other manner, to the non-official agency the con- 
tinuation of any proven activity is simply a matter of salesmanship. 
Perhaps it is easier to change an unsound economic activity of the non- 
official agency than that of the official agency. 

Education broadly, is, perhaps, the greatest field at present for the 
non-official agency. Not only does the general health program mean the 
cure of sickness, but it means the co-operation of every individual in the 
prevention of sickness. This must be brought about largely through 
education and publicity. Just as our churches have been slow to adopt 
the practice of advertising, which has been so well demonstrated in 
business, so our public health officials have been reticent, or without 
sufficient means to conduct large educational and publicity programs, while 
the way has been paved by the non-official agency’s work. 

To summarize: In my estimation, the relation of the non-official agency 
in the development of the general health program should be co-operative 
in the real sense of the word, should be brotherly in dealings and relation- 
ship, should recognize the division of activities with the special service 
each may render in the general health program, should recognize that 
certain activities are best adapted to a more flexible volunteer organization, 
and others more suitable to the more permanent and authoritative organ- 
ization. The non-official organization has a special field in interpreting 
the work of the official agency to the public, and in winning for it larger 
Support of all the people. The non-official agency has a large field in 
initiating new activities and demonstrating their value. If it campaigns 
for legislation and public health appropriations it should do. so after first 
consulting the proper health officials arid with their approval. 
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The army of health workers which is fighting the fight of health, for 
the care, control, and prevention of disease, is like our recent national 
army : the official agencies, the old army; the non-official agencies, the new 
army and volunteers. The old army was well drilled and knew its work, 
but to a certain extent its rank and file lacked imagination; it was reliable, 
but the training had been routine and its habits more or less fixed. It was 
a splendid skeleton to support the military spirit of our great national 
army. The official and non-official health agencies have frequently eyed 
each other like strange dogs—but when the call for action is really heard, 
they, like the regulars and volunteers, will remember their purpose is one; 
they are brothers in the cause of health, and labor side by side for the 
“health of a nation.” 


THE CONTROL OF TUBERCULOSIS IN PUBLIC 
HEALTH ADMINISTRATION* 


Bw Guarces)).:Hastines, M.D., LL-D:) Disc. 


ToRONTO 


WHEN Carlyle said that only one person out of five thousand thinks, 
many of his co-temporaries somewhat resented the statement. However, 
I am quite convinced that anyone engaged in public health administration 
or any activity in the field of preventive medicine must have concluded 
that this was a very conservative estimate of the percentage of those who 
really think, outside of their own vocation. In fact, we find many fitting 
applications in our own profession. For instance, after the discovery of 
the germ of tuberculosis it was then thought that practically all that was 
necessary in order to control the spread of this disease was to familiarize 
ourselves with the haunts and habits of these germs and how they were 
transmitted from one person to another. It was several years later that it 
became common knowledge to the profession that the natural resisting 
powers of our bodies played a most important role and also that the only 
therapeutic agents of any value were fresh air, sunshine and good food, 
or to express it more accurately, as we see it to-day, proper air conditions 
and not only the sunlight, but exposure to sun’s rays, and thirdly, a 
properly balanced diet, and to this we added intelligently graded rest and 
exercise. It was some years after this before it dawned on us that these 
same therapeutic agents that were so valuable in the treatment of this 
disease were equally valuable and equally essential in the building up and 
maintaining a full degree of resistance to disease. 

One of Sir William Osler’s latest sage statements was that “after all, 
the most potent factor in protecting us against disease is the natural 
resisting powers of our bodies.” 

The United States and Canada have been paying out over seventy-five 
million dollars annually in educating children that have died of tuberculosis 
before they reached an age at which they could return to their State any 
of the money that had been expended on their education. There is not 
a municipality on this continent that does not expend nine times as much 
on the education of its children as on the safeguarding of their health, they 
apparently having failed to appreciate the fact that a developed intellect 
is of value to the individual or to the State just in proportion to the 
physical fitness of the individual in possession of that intellect. As 
Herbert Spencer pointed out, the first requisite of any individual is 


*From the Department of Public Health, Toronto, Canada. 
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“to be a good animal.’ Obviously then, what we should aim at in the 
developing of a fitter race is a sound mind in a sound body. 

The most encouraging feature in connection with the tuberculosis 
campaign up to the present is the marked reduction in mortality, more 
particularly during the past twenty-five years. In this period there has 
been a reduction of from 40 to 50 per cent. in the mortality all over this 
continent. In Toronto, for instance, the mortality from tuberculosis in 
1910 was 130 per 100,000, while the mortality in Toronto from tubercu- 
losis in 1923 was 65.2 per 100,000. In other words, we are having only 
half the number die annually from tuberculosis, in Toronto, now, that we 
had even thirteen years ago, and this mortality of 65.2 per 100,000 
embraces not only the deaths that occurred in Toronto but also deaths of 
all persons dying from tuberculosis in the various sanatoria in the Province 
of Ontario who are registered and known to be citizens of Toronto. 

Of special interest in this connection is the fact of the slight variation 
that has occurred in our death rate in Toronto for the past five years. 
In fact, during the past four years the death rate has ranged between 
66.5 and 65.2. 

This marked reduction in mortality has given rise to considerable 
speculation as to its proper interpretation. Our eugenists still cling to 
their idea of elimination and they even go so far as to claim that the efforts 
that have been put forth by the various organizations and in the field of 
preventive medicine have really done more harm than good, by encouraging 
reproduction of those that have inherited tuberculosis or have inherited 
a hyper-sensitiveness to the disease, and thereby interfering with natural 
selection. In reference to this, Dr. Carl Pearson says, “It may be a bitter 
pill for mankind to swallow when we suggest that natural selection may 
have done more for racial health than has medical science.” Well, I do 
not think that Professor Pearson of England or Professor Pearl of 
Johns Hopkins, or any of the other eugenists need worry about whether 
the pill will be bitter or not. That does not concern us inasmuch 
as I do not think that any of us will swallow it, either coated or uncoated, 
not that we question the possibility and even the probability of the 
inheriting of a certain degree of susceptibility to this disease. 

So that the scientific dilemma simmers down practically to which: plays 
the more important role, the natural resistance of our bodies, or the control 
of these organisms and the ways and means by which we can prevent them 
from gaining entrance to our bodies. 

Our interpretation of the cause of this reduction so far as Toronto is 
concerned is that it constitutes but a part of the reduction in our general 
death rate for the city during the past thirteen years. In 1910 the general 
death rate in Toronto was 15.8; in 1923 it was 11.1, which means that 
there are approximately 2,500 fewer people dying in Toronto every year 
than would be dying if the death rate of thirteen years ago still obtained. 

It is difficult to understand why an attempt to control tuberculosis should 
be a thing apart from the general public health administration of a city, 
inasmuch as organization and education constitute the keynote in our 
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attempts to control this disease as in all other diseases, and in public 
health administration generally. The people must be educated, and in 
order to educate them, we must democratize the knowledge that has 
unfortunately been kept for many years, for the most part within the 
precincts of the universities and laboratories. We must translate this 
knowledge into a language that can be understood by the man on the street 
and by the woman in the humblest home. We must make as clear to them 
as possible the two important facts—first, that in order to control this 
disease we must prevent the germ from gaining access to our bodies, and 
secondly, the building up and maintaining of our physical fitness and 
thereby our natural resistance, which means the intelligent understanding 
of proper air conditions, the maximum amount of exposure to sunlight 
and the sun’s rays, and an ample supply of a properly balanced diet. 


WHY HAVE WE SO FAR FAILED IN THE PAST? 


Is this not due to our having failed to begin our activities early enough, 
having in mind the much greater prevalence of tuberculosis infection early 
in life, and the necessity for physical fitness? It must be apparent 
that if we are going to discharge our duties efficiently in the developing 
of a fitter race, the activities of a modern department of health must 
begin with the germ plasm. In other words, where nature ends, nurture 
_ must begin. We cannot afford to have any weak link in the chain. There- 
fore, our organization must embrace prenatal care of the mother, care 
of the newborn infant, the care of the child in the pre-school age and a 
- complete physical examination where possible, during that period; a com- 
plete physical examination of the child on entering school; medical, dental 
and nursing service and supervision of children during the school period, 
a second complete physical examination upon leaving school. These 
periods afford wonderful opportunities for educational campaigns for 
the teaching of health habits. We must also embrace in our activities in- 
dustrial hygiene, in order that our boys and girls may be efficiently safe- 
guarded in the various industries. 

Obviously then, a department of public health that embraces all of 
these activities would seem to be the logical organization. Furthermore, 
these very activities afford almost innumerable opportunities for our doc- 
tors and nurses to detect many of the unreported cases. 

Then again, in order to safeguard our children against bovine tuber- 
culosis, we must efficiently control our milk supply by securing clean milk, 
free from barnyard contamination and make that bacteriologically clean 
and safe by scientific pasteurization. Since 1914, 99-14 per cent. of the 
milk consumed in the City of Toronto has been scientifically pasteurized, 
the balance, or the other 14 per cent., being “certified milk.’ Conse- 
quently, bovine tuberculosis as seen in the human is practically negligible 
so far as Toronto is concerned. 

In addition to this, the efficient safeguarding of the entire food supply 
of the city is extremely important in the control of tuberculosis, as in 
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the control of all other communicable diseases, more particularly does this 
apply to the restaurants, dining-rooms, eating rooms, etc. A prerequisite to 
obtaining a license for any restaurant, dining-room or refreshment room in 
Toronto is the installing of an efficient plant for the washing and sterilizing 
of all eating and drinking utensils and also a health certificate from all 
those handling food. These restaurants, dining-rooms, eating rooms and re- 
freshment rooms are visited regularly by our inspectors and should they 
discover any failure to turn to practical account these provisions for the 
sterilization of all utensils they are given one further chance. Should a 
second offense occur, their license is cancelled. 


EDUCATION 


Probably the most difficult task that we are confronted with in our 
activities in public health is that of education, and those of us who have 
endeavored to carry on efficiently an educational campaign are more 
than convinced of the correctness of Carlyle’s statement. However our 
experience is merely a matter of history repeating itself. You will recall 
that Cobden, in a spirited address in the British House of Commons, 
when endeavoring to bring about the repeal of the corn laws, said, “I 
am forced to conclude that the only way to get anything through the 
heads of the people is to repeat it over and over again in just a little 
different language.” Or, as Osler expressed it, “The secret of education — 
lies in reiteration, reiteration, reiteration,’ but we must remember in this 
connection the significance of what one of Osler’s colleagues added to 
that statement, and that was, “without irritation.” 

While we can accomplish much by education through our bulletins _ 
and leaflets, newspaper talks, public addresses, etc., yet we must remember 
that there are thousands in all of our cities who cannot read, and thou- 
sands of others who can read but do not read, and probably tens of thou- 
sands who read but do not think. Obviously then, the most efficient 
means by which we can hope to educate the people on all matters per- 
taining to public health is through the medium of our doctors and pub- 
lic health nurses. 

We have in Toronto 117 public health nurses. The city is divided 
into eight district centers under a supervisor. These districts are sub- 
divided and every nurse is given a district in connection with which she 
is entirely responsible for all abnormal conditions, either physical or 
social, requiring a nurse’s care, supervision and advice. She reports to 
the supervisor of the district and this supervisor in turn reports all 
activities to the General Director of Public Health Nursing in the Cite | 
Hall. | 

Toronto’s Public health Administration embraces hospital social serv- — 
ice. This hospital social service includes not only the general medical 
and surgical clinics in connection with the various hospitals, but also 
the tuberculosis clinics, as well as the patients in the hospitals who are 
there on a city order. 
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The social service nurses from the department of public health in the 
various hospitals report to the districts the suspected cases coming to 
the various clinics and these cases are in turn referred to the Organiza- 
tion of Chest Clinics or Tuberculosis Clinics, of which there are in all, 
eight, connected with the various hospitals of the city. The nurse 
attends all of these clinics and all patients attending the clinics are fol- 
lowed to their homes by the nurse, in whose district the patient may live. 
Her duty is to see that a careful examination is made of all contacts in 
these various homes and those that are infected, even the incipient cases, 
are sent to some one of the sanatoria, and any contacts that give evidence 
of undernutrition, underdevelopment, but are not active Open cases, are 
sent to one of the preventoria, for a period varying from two or three 
weeks to two or three months, as the case may require. 

These tuberculosis clinics, together with the reports of cases from the 
physicians of the city, constitute the principal channel through which 
the Department comes in contact with the tuberculous patients. There 
were approximately 583 of these chest clinics held last year, not includ- 
ing those conducted by the Chest Clinics in connection with the National 
‘Sanitarium Association and also that in connection with the Department of 
Soldier’s Civil Reestablishment. The patients attending the aforesaid 
chest clinics were 7,587. These, as well as the homes they represented, 
were all under the supervision of our public health nurses. The nurses 
make application for any sanatorium and hospital care and also investi- 
gate the social problems in connection with all the homes, to see that 
the revenue of the home is sufficient to ensure proper nutrition. If not, 
the case is referred to the proper social agency, and reinforcement of the 
‘supplies of the home secured. All cases of tuberculosis discharged 
from the various sanatoria are reported with name and address to the 
Department of Public Health in order that the nurse in the district in 
which the patient lives may visit the home and keep in touch and render 
any assistance possible in the way of rehabilitation, and also in order that 
she may see that home conditions are of such a character as to make 
safe and advisable the patient’s return. 

Probably the most important of the chest clinics, in our judgment, 
is that in connection with the Hospital for Sick Children. It is not 
unusual to have from 60 to 80 children attend these clinics, once a week, 
for the von Pirquet, or inter-cutaneous test. The nurse from the district 
sends in a report as regards the condition in the home, which in turn 
is supplied to the physician in charge of the clinic, in order to aid him 
in his diagnosis and in prescribing treatment. | 

The children who are definitely tuberculous are sent to the Queen 
Mary Sanatorium, under the jurisdiction of the National Sanitarium 
Association, situated within about seven miles of the city, this hospital 
being used for children only. The children who are examined and re- 
veal only evidence of probable infection but have not developed any 
clinical symptoms, are referred to one of the preventoria and kept under 
rigid supervision by one of the specialists. These preventoria receive 
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children up to fourteen years of age only, and while in these institutions 
they are given special nutrition, open air treatment, graded physical 
exercise and are taught health habits, the object being to build up their 
resistance. 

In addition to this many of the contacts found in the homes from which 
patients have been removed to one of the sanatoria, are referred to some 
of our open air schools, to the Forest Schools, where they practically 
live in the open air and receive special nutritional care and are also 
taught health habits. 

We feel that much that we have been able to accomplish can be at- 
tributed to the very excellent cooperation that we have had with the 
University, the hospitals and the various clinics, the preventoria and 
also the sanatoria. The organization of Chest Clinics is composed of 
physicians who are devoting their entire time and practice to diseases of 
the chest. The policy of the Department has been not to establish any 
clinics, but rather to maintain the closest cooperation with the clinics 
in connection with all the hospitals. As already stated, the social service 
nurses from the Department constitute the link between the Depart- 
ment and the activities of the various clinics, as well as the indigent cases 
in connection with the hospitals. Our object in cooperating with all 
existing hospital clinics rather than establishing clinics in connection 
with the Department is two-fold. First, it is more economical, inasmuch 
as it minimizes overhead expenditure, and it secures in connection with 
these various hospitals the best medical skill available in our city for the 
benefit of these cases, and at the same time, and not by any means least 
significant in the interests of the future generations, is that it secures. 
for our medical students in connection with the various hospitals the maxi- 
mum amount of clinical material. 

We have a certain control over all of these clinics inasmuch as on 
recommendation of the Department, the city gives a grant of 32 cents 
per capita per visit for all indigent cases attending the various clinics, 
and in addition to this, in connection with the tuberculosis clinics, we 
give an honorarium to the physicians as a slight acknowledgement of 
their skilled services. : 

Fortunately many of us possess a certain degree of immunity to this 
disease, which has been fully demonstrated through post mortems, which 
have revealed the fact that from 95 to 100 per cent. of all persons reach- 
ing fifty years of age have been invaded by these germs and that they 
have left their impress, but through the natural resisting powers of our 
bodies we have been able to hold them at bay and even to imprison. 
However, these prison cells are not impregnable and undue exposure 
later in life, lowered resistance, set up inflammatory action in the sur 
rounding tissues, resulting in the breaking down of the cells of the prison- 
ers, only too often with disasterous results. | 

It may be perplexing at times to note that some races show greate! 
resistance than others. However, this is probably due to their method‘ 
of living. No doubt our resistance is increased and more or less immunity 
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developed as the result of mild invasions that we are able to conquer. 
However, inasmuch as the margin of safety is so small, we cannot 
afford to take. any chances knowing as we do that if we are exposed to 
a massive invasion of virulent organisms, our resistance is very likely 
to be broken down and the germs gain the ascendency. Consequently, 
we would be well advised to play safe by avoiding exposure as far as 
possible. 

Tuberculosis is not inherited, yet we have reason to believe that sus- 
ceptibility to a foreign protein like that of tuberculosis may be possible, 


but the thing for us to do is our duty. 


CONCLUSIONS 


The organization of a modern Department of Health embraces all 
the activities essential for the developing of a fitter race, and each and 
all of these activities contribute to the developing of a high degree of 
resistance, and furthermore, every link in the chain of activities affords 
an opportunity for our doctors and nurses to recognize cases in their 
incipiency, and even to learn of more advanced cases that have not been 
reported, and thereby get in touch with a greater number of contacts. 

The most potent factor in securing permanent efficiency in all branches 
of public health work is education, and in no other activity in our organiza- 
tion does this find a more fitting application than in the control of this 
dread disease, we can hope for permanent efficiency only when the pub- 
lic understands that this disease is preventable and controllable and that 
the matter is largely in their own hands. For these reasons and also 
because a modern organization of public health affords many more oppor- 
tunities for personal contact it is by all means the most efficient way 
of getting this information across to the citizens. More particularly is 


this the case in regard to matters pertaining to personal hygiene, the 


. 


| 


—— 


proper understanding of which is so essential. Obviously then, it must 
be apparent that in the final reckoning, it is to properly organized depart- 
ments of health that we must look for the highest degree of efficiency 
in the control of this disease. 


LOOKING FORWARD IN HEALTH EDUCATION 


By Linsty R. Witiiams, M.D. 


New Yor«k 


No onE will deny that health is an asset, but many will argue over a 
definition of health and what conditions are actually departures from 
health. When an endeavor is made to describe normal health, difficulties 
immediately begin to arise. It is not easy to say just when an anatomical 
defect is a departure from health although it may be an abnormality. 
There are many anatomical defects which may at one time or another act 
as precursors of disease. Pathologists when making autopsies frequently 
describe abnormal conditions in various organs of the body, which show 
that these organs are abnormal or actually diseased, but yet there may 
have been no departure from the normal function of that particular organ 
and no symptoms relative to any disease. 

It must be clearly understood that a state of disease or ill health is usually 
the result of a wide departure from the normal condition. The majority 
of the human race are affected with some abnormality or some departure 
from normal function, yet this majority lives in a state of comparatively 
good health, and many persons live to old age notwithstanding certain 
abnormalities, certain diseased conditions or certain obvious physical 
defects. . 

FUNCTIONAL DISORDERS 


The vast majority of illnesses or departures from a healthy state are 
due to functional disorders of one or more organs of the body and these 
changes in function do not as a rule result in any permanent change in 
the character or structure of an organ. The majority of these functional 
diseases are cured, and frequently without any treatment. 

There is no question, however, that there are many diseases, communi- 
cable and non-communicable in character, to which the majority of the 
race is susceptible. They can be avoided if proper precautions are taken 
either by the community or the individual. There is no question but 
that keeping fit or keeping in an excellent state of health is of great 
individual and economic value to everyone, but a complete state of health 
or physical fitness will not prevent the occurrence of certain communicable 
diseases to which man is susceptible. On the other hand, there is no 
doubt but that the person who is in good condition withstands better the 
onroads of communicable diseases and improves his chance for recovery. 
There is then every reason why one should endeavor to keep well, since 


health is of such great known value. 
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HEALTH EDUCATION 


Health education should include instruction in physiology, anatomy and 
hygiene, and distinctly refers to those processes and activities which are 
employed in an endeavor to provoke in the individual a series of mental 
and physical reactions which can be carried on automatically so that good 
health is maintained or obtained by a constant repetition of these processes. 


MetuHops EMPLOYED 


Three definite methods have been employed in the health education of 
children. One method is that of physical training and play, and the 
activities are undertaken with the object of stimulating the individual 
child to take part in various individual or group activities. Instruction is 
given on the subject of health so that he may become physically fit to 
take part in these competitions. 

Another method of health teaching known as the Modern Health 
Crusade was launched by the National Tuberculosis Association seven 
years ago. The essential features of this method are the daily performance 
and checking by the child of a set of health duties, called “health chores.” 
This record is signed by the child and countersigned by both teacher and 
_ parent at regular intervals. In this way the interest of both home and 
school in the health development of the child is secured. Upon the 
successful completion of a series of chores, an award of a chivalric title 
is given either with or without an emblem or insignia. 

A third movement was launched five years ago by the Child Health 
Organization of America, which called attention to the urgent need of 
health education in childhood, and this organization outlined eight rules 
of health which were generally known as the “rules of the game.” Various 
types of literature and outlines of instruction were furnished which gave 
wide play to the initiative and intelligence of the teacher. 

The immediate objective to be obtained in each one of these methods 
varies somewhat but the ultimate aim is the same. Earnest consideration 
is now being given by various individuals and organizations in an endeavor 
to ascertain the best method, which will be based on sound psychological 
and pedagogical principles. 


SUBJECTS TO BE TAUGHT 


Children at different ages cannot be taught the same subjects nor in the 
same way. The subject matter for children in each grade in regard to the 
human body and its various processes must be studied with the greatest 
care. A joint committee of the National Education Association and the 
American Medical Association has been engaged for a period of several 
years in compiling a considerable amount of data based on both fact and 
opinion. When published, this material will be of undoubted value in 
determining with more or less definiteness the subject matter to be taught. 
At the time a child reaches adolescence and is to graduate from 
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high school, he should have a general knowledge of the structure and 
function of the body in its various parts. He should also know some of 
the fundamental principles of hygiene and some of the methods to be 
applied in maintaining community and individual health. What is more 
important and most difficult to obtain is instilling in the mind of each 
individual child during his pre-school and school life an appreciation of 
the value and necessity of applying to himself the information he has 
obtained during his course of instruction. Teachers will do well if they are 
able to teach by example as well as by precept, and the methods employed 
must be those which stimulate the child to acquire health habits so that 
they can be carried on automatically. 


tHE PUTURE OR HEALTH EDUCA Tia 


Health Education should be broadly conceived so as to include not only 
the health instruction of children but also school hygiene and the various 
activities which may be carried on by departments of health and education 
in order to conserve the health of the children. It is not too much to 
ask that every school house and every school room should be properly 
lighted, heated and ventilated and that seats for the pupils should be of 
proper height and construction so that good posture may be obtained. The 
school building should be kept in a cleanly manner. Washing, toilet 
and coat room facilities should be provided and maintained in a sanitary 
condition. It is needless to say that school buildings more than one story 
in height should be of fire resisting construction. 


THE PRE-SCHOOL CHILD 


Before a child enters school he should be given the opportunity of having 
both a physical and mental examination. Such physical defects as may 
be found to exist as.a result of the examination should be removed or 
treated so that there may be no interference in the child’s school progress — 
from the day that his school life begins. -Considerable time will be saved if 
by means of a mental examination, children can be so graded that they will 
not be backward in their classes. For those who are mentally backward or 
affected with disabling physical defects which cannot be removed, special 
classes should be provided. 


THE SCHOOL CHILD 


From the day that a child begins his school life, he becomes more ex- 
posed to the risks of communicable disease, and every class in each school 
should receive frequent and competent medical inspection in order to 
exclude such children as may be ill thus preventing epidemics of communi- 
cable disease. School nurses and school teachers may render valuable 
assistance when both are sufficiently trained to appreciate the dangers of 
even minor illnesses. In some of our larger cities medical inspection has 
been carried on for fifteen or twenty years, yet the total number of days 
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lost per school child remains more or less the same. The question may be 
raised as to whether or not our method of medical inspection is of value. 
Communicable disease may begin without sufficient warning so that parents 
May not know that their child was ill when he went to school. Illness may 
develop while at school and while the child is in close juxtaposition to 
others, thereby endangering other members of the class. The teachers 
should be on guard constantly to detect cases of illness and should know the 
children sufficiently well so as to be able to recognize slight departures 
from normal. It is not difficult for any layman to appreciate that the 
‘common cold, the presence of a rash, suffused eyes. or a general appearance 
of lassitude always requires attention. Such children should be promptly 
Temoved from the class and placed in a room especially reserved for 
isolation purposes and there be briefly examined by the school nurse, who 
will promptly report children suspected of having a communicable disease 
to the school physician. The cooperation of the parents must be sought © 
either through home visits by school nurses or by parent teacher associa- 
tions in order that these parents may not send to school children who are 
ill. Absences from school must be followed up and especially when there 
are other children from the same family attending the school. By this 
Meatis it will be possible to detect cases of illness in a family and to exclude 
from the school other members of the family who may have been exposed 
to some disease and may be likely to develop it’while in attendance at 
school. A careful record should be kept of the health of each school child. 
This should be a permanent record and should be kept in duplicate by the 
parents and also by the school. The school should also make careful note 
of all school absences and in each instance should ascertain the cause. 


PHYSICAL EXAMINATION 


A physical examination should be given to each school child annually 
and the result of each examination should be placed upon the child’s health 
record. If a proper system of examination of children of the pre-school 
age can be brought about, the number of such repeated examinations may 
be diminished as the number of physical defects is found to have decreased. 
School physicians should unite in forming definite standards for there 
are wide variations in the proportion of defects found in different parts 
of the country. This is not believed to be caused by any fundamental 
difference in the physical condition of the children but rather by a dif- 
ference of method and interpretation by the school examining physicians. 
It is so easy to fill out a card noting the physical defect and to advise the 
Parent that the child should have such a defect removed or that he should be 
Placed under treatment, but it is difficult to persuade the parents of the 
need of correcting or treating such defects or abnormalities. When an 
effort is made by the parents to secure the correction of such defects by the 
family physician, doctors are sometimes found to disagree. It is also true 
that a large number of these children placed under treatment do not receive 
the most competent and thorough treatment which is demanded by the 
conditions found. 


{ 
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PLAY 


The chief activity of the young animal is play and-this is just as true 
of the young human as it is of the puppy. Children play naturally and do 
not as a rule need artificial objects in order to stimulate this activity. To 
secure the best results from play and the improvement in the physical con- 
dition which may follow play should be properly directed. Play provides 
the natural method of improving the physique of. children. This 1m- 
provement in physique may be obtained through individual games of 
eroup contests and by a large variety of activities such as dancing, march- 
ing, gymnastics and many types of group games. Through play also comes 
the utility of the boy scout and girl scout movements which are of value in 
improving physical condition. Many ofthe [iscamemamanal loved jn gagsino 
instruction in health may be appreg 
child’s interest may be stimulgg 
creased and he learns in a 
instruction. Through plej 
veloped. There is gr‘). 
developing the child’ .4 


Let there be no mis. Ping in the subject of healt! 
education. Some assume cia 1 Mie and easy. It is difficult anc 
complex and depends on leadership of skilled teachers. Some teacher: 
are born and some are made, and in order that health instruction may b 
properly given, teachers must be adequately trained. There are still 1 
this country thousands of teachers who have not received normal schoo 
training and especially those teachers who are required to teach in th 
one-room school. It seems quite obvious that these teachers are the ver 
ones who require such training the most. We must look forward t 
health education for children which will be given to every child in ever 
erade throughout both elementary and high school periods. We mu: 
provide the proper training of teachers and we must ‘also provide tt 
proper education of doctors and nurses so that they may appreciate ti 
teacher’s problems and difficulties and so that the work of all three of the: 
groups may be conducted in an harmonious and effective manner. Mar 
college and university graduates become teachers or professors in variot 
institutions of learning and these individuals frequently do not rece 
pedagogical ‘nstruction nor any training in health education. Attentic 
must be given to this group too and in our institutions of higher learnit 
every student should be given opportunities for increasing his knowled; 
of health and hygiene. It is the adult population that supports any mov 
ment as wide spread and important as this, although it is a matter of cot 
mon knowledge that many adults learn many things first from the 
children. | 

May we not, therefore, look forward in the future to a time when t| 
people of this nation will appreciate health for its own sake to the end tt! 
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every child may have the dangers of communicable disease reduced to a 
minimum and that the various functional and organic disorders may be 
avoided in large measure by proper habits of living? If the economic 
burden of illness could be diminished and death postponed, we could look 
forward confidently to a more earnest, zealous and loyal people, who would 


be better fitted to grapple with the constant difficult problems which are 
presented to every generation. 
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THE HEALTH EDUCATIONAL VALUE OF PHYSICAL 
EXAMINATIONS OF SCHOOL CHILDREN* 


By N. Tuomas EnNnNeETT, M.D. 


RicHMOND, VA. 


(Abstract) 


Tuer health educational value of physical examinations falls under two 
heads: first, its value to the child examined; second, its value to others, 
i. e. the teacher, the superintendent of schools, the family physician, the 
parent and the community in general. | 

In considering the child, I would say that the physical examination by 
the doctor impresses upon the child, as nothing else can, the fact that health 
is an important matter and that it is a personal matter rather than a general, 
vague thing with which he is not concerned. The child may learn by heart 
from the printed page, or from hygiene talks by the teacher, the bad effects 
of eye-strain, decayed teeth, diseased tonsils, adenoids, etc., but he views 
them more or less in an impersonal way. When he is told that it is has 
eyes that need glasses, that it is his tonsils that call for an operation, that he 
is the one suffering from malnutrition who needs to lie down every after- 
noon, that he is the one to be transferred to the open air class, then the 
subject of health takes on a significance of transcendent importance. 

Our routine physical examination consists of the following points: 
nutrition, eyes, ears, nose, throat, teeth, skin, scalp, nervous system, ortho- 
pedic defects, and chest examinations, when indicated by pronounced anemia — 
and malnutrition, or shortness of breath or chronic cough. Our method of 
utilizing these tests for health education is illustrated by the following ex- 
amples. On testing the child for eye-strain, we use the ordinary Snellings 
Eye Chart, but we ask if he has frequent headaches; if his letters get 
mixed; if his eyes run water, tire on slight use or smart or burn. Even if 
he has none of these symptoms, he learns that they indicate eye-strain and 
will know what they mean if he does have them. 

Take the matter of decayed teeth and diseased tonsils. The child is told 
that these conditions poison the system and that if he would avoid probable 
heart, kidney, or joint trouble now or when he is grown, he should be 
treated now. In the case of adenoids, we explain that a child with adenoids 
cannot breathe properly and therefore cannot hope to be strong and well. 
He is told that malnutrition not only leads to round shoulders and flat chest, 
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and to general physical unfitness, but if not corrected in childhood may be 
followed by consumption in adult life. Because we examine our children 
in small groups, even the child without a defect profits by the instruction 
given the others. 

Now how does the physical examination of school children carry health 
education to others than the child? First, the teacher. Health education 
is carried to her by what the child tells her of his visit to the doctor, by the 
medical record on the child’s card which follows him from grade to grade, 
and by the health conference which the nurse has with the teacher as a 
result of the physical examination. These things identify the teacher with 
the health of the child and carry with it an invaluable health lesson to the 
teacher herself. 

Second, the superintendent of schools. The statistics gathered from the 
physical examinations and sent to his office show him that there is a direct 
relationship between physical defects and school progress, that physical de- 
fects and school retardation go hand in hand. 

Third, the family physician. The school doctor is constantly sending 
home notices of the existence of this or that defect, which the family doctor 
has overlooked, and the child is carrying home from the teacher and nurse 
so many sound, modern health ideas which the family physician must dis- 
cuss with the mother, that he is forced to give time and thought to health 
- education if he is to retain his professional prestige. 

Fourth, the home and the community. The home is educated in three 
ways. First, by printed matter sent to the home by the Medical Inspection 
Department, explaining the bad effects of the particular defect in question 
and the good results which may be expected when the defect is corrected. 
Second, the visit by the school nurse to the home, carrying the gospel of 
good health and right living. Third, the verbal message which the child 
himself carries to the home. In many of the homes represented in the 
public schools, it is the child who is the instructor, and not the parent. The 
child has had educational advantages far beyond anything the parent ever 
had. When we take into consideration that not only this is true, but that 
the home’s chief concern is the welfare of the child, we can readily see how 
the health education given the child makes its impression on the home. 
And if this lesson is carried to the home, then it is carried to the community, 
for every home radiates influence to some other home, and the community 
itself is nothing more or less thana group of homes. That the examination 
of school children does educate the community in health matters is borne 
out conclusively by our own experiences in Richmond. We find that the 
children entering our 1A grade today have from twenty to twenty-five per 
cent. fewer defects than the 1A’s had at the beginning of our work twelve 
years ago, and if we take the whole school population into consideration, 
our defects have decreased approximately 50 per cent. We do not desire to 
claim for physical examinations the whole credit for this improvement, for 
undoubtedly much is due to the influence of the splendid general health 
work of our school nurses, to the hygiene instruction of our teachers, and 
to health education by child welfare and other similar organizations, but 
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we do not feel that the physical examination has been the largest factor in 
these results. School medical inspection, efficiently done, is the biggest 
piece of work in preventive medicine ever set up in this country. 

As chairman of the hygiene committee of the Richmond Public Schools, 
I suggested last fall that our children be rated on their health habits and 
knowledge of hygiene, just as they are rated on any other important subject 
in the curriculum. Recently I learned that such a plan had been in opera- 
tion in Bridgeport, Connecticut, for three years. In that city the Board 
of Education has made a physical requirement as well as a mental require- 
ment for promotion in school. To quote from a report of the Board: “In 
every grade from the first to the eighth, a pupil’s failure to meet the physi- 
cal test counts as a failure in a major subject, and failure in any two major 
subjects prevents promotion. Consequently the pupil is going to take 
hygiene as seriously as he does arithmetic, and so are his parents, and so are 
his teachers in general.” 

When all the boards of education in this country become enlightened in 
matters of health education as the Bridgeport Board, not only shall we have 
fewer diseases of all kinds, but we shall have taken a step towards the 
solution of the tuberculosis problem far more effective, in my opinion, than 
all the sanatoria ever built. 


TRAINING RURAL TEACHERS IN HEALTH 
EDUCATION* 


By Mary Evetyn Brypon, M.D. 


RicHMOND, VA, 
( Abstract) 


In 1918 the Virginia Legislature passed what is known as the West 
law. This law states specifically that by September, 1925, no one shall 
receive a certificate to teach in a Virginia public school until he or she 
shall have received certain definite training in caring for the health of 
school children. To carry out the provisions of this law a course of 
study was prepared jointly by the State Board of Health and the State 
Board of Education. 

The main points of the course in health and physical education are 
these: 


I. Physical defects and their control. 
II. Communicable diseases and their control. 
III. Personal hygiene. 
IV. Physical education. 
V. Care of the school plant. 
VI. First aid and prevention of accidents. 


During the past year, the course was taught in twenty white normal 
schools and colleges; in four colored schools and colleges; by extension 
from one colored and four white colleges, in all the eleven summer schools, 
and by two correspondence courses, one by a white State Teachers’ 
College and one by the State Board of Health. The total number of 
student-teachers taking the course during the year was 6,790. The training 
and instruction given at first consisted of five lectures. Today a mini- 
mum of thirty hours of class work is required, and in a majority of 
schools more time is allowed. 

The scarcity of adequately trained instructors for the health courses 
has handicapped the progress of the health training of teachers; but the 
University of Virginia now offers a course leading to a Bachelor of 
‘Science degree in health and physical education, and this eventually 
may solve that problem. 

The West law made health inspection of the school children a requisite 
part of the child’s education. The interpretation placed upon this re- 
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quirement by the State Board of Health and the State Board of Educa- 
tion was to the effect that the teachers should annually inspect the children 
for obvious defects, make every effort to get the defects thus discovered 
corrected, conduct a daily inspection for symptoms of communicable disease, 
excluding from the schoolroom those children presenting such symptoms, 
and train the pupils in health habits. 

The first reaction to this program of physical inspection of all school 
children was unfavorable, and it may not even now be truthfully said 
that there is no opposition. We believe, however, that the objections 
are unfounded. 

The State Board of Health ahd the State Board of Education provide 
competent supervisory help for the teacher who has completed the health 
course. The supervisory agents of the two departments not only give 
practical assistance to the teachers who are inspecting the children and 
inculcating health habits, but they also direct the instructors who are 
teaching teachers with a view of making the instruction so practical that 
it will fit the actual needs in the field. 

The inspection for physical defects is only a minor part of a school 
health program. The physical inspection by the teacher is the ground- 
work upon which that teacher can build the health work in the schoolroom; 
and upon that foundation our present health program has been laid. 

The health program for the schools as it is now developing includes — 
besides the regular textbook instruction: | 


1. Annual inspection of each child by the teacher. 

Correction of defects through agency of public health nurse. 
Daily inspection for symptoms of diseases by teacher. 
Gah of communicable diseases. 

Hot school lunches by home economics teacher. 

Inculcation of health habits. 

Supervised play and muscular exercises. 

Care of the school plant. 


ONAMRWN 


One outcome of the five years that is distinctly gratifying is the fact 
that although the teachers were not eager to assume the new obligation, the | 
large majority of them are now convinced that the West law, notwith- 
standing its demand for more study and more work, has proved to be 
a real assistance to them in their classrooms. | 

Last year out of 474,968 children enrolled, 345,734 were inspected for 
defective vision, hearing, teeth, and underweight, and 185,013 were found | 
to have physical defects. Except in the larger cities, the inspections | 
were conducted in most instances by the grade teachers. Where | 
public health nurses are employed, the work is usually done by the teach- 
ers and under the direction of the nurse; but the nurses follow up the 
inspections and see that corrections are made. | 


HEALTH TRAINING AND INSTRUCTION IN 
HIGH SCHOOLS* 


By CuHarves H. Keene, M.D. 


Harrispurc, Pa. 


(Abstract) 


THE change in title from “physiology” to “health training and instruc- 
tion” is an epitome of the change that has taken place in the content and 
teaching of the subject. Notice that the new title includes training as well 
as instruction. In order to secure satisfactory results either in devising a 
course of study, or in putting out directions regarding method for this new 
ideal, certain things must be borne definitely in mind. 

Teachers, parents and children must understand certain fundamentals. 
The new idea is a health program, not one relating to medicine or to 

disease. “Health is that condition of the body and its organs necessary to 
the proper performance of their normal functions.” It is that condition 
which is ordinarily spoken of as “physical fitness.” It goes deeper than 
that, however, and includes mental, moral and social fitness. Its attain- 
ment means completeness of body, of mind and of character. 
The only way in which health training and instruction can be made to 
Teach the intimate, daily, personal lives of all our people is through train- 
ing the children in the public schools. In teaching health we must have 
certain goals: (1) to establish health habits and standards; (2) to instil! 
a working knowledge of practical facts relating to cleanliness and sanitation, 
to food, fresh air, exercise, rest, the causes of preventable diseases, and the 
Means of checking them; (3) to build ideals regarding health, beauty, and 
service for self, school and community that will result in better living; (4) 
to develop the individual’s sense of his responsibility, not only for his 
Own health, but for that of the community in which he resides. 
This program, to be successful, must be graded, and have progression 
fitted to the age and surroundings of the pupil. Interests vary with the 
child, his age and environment. The season of the year and the state of the 
Weather give repeated opportunities for such teaching as protection from 
cold and rain, the use of proper clothing at different seasons, and methods 
of preventing “colds,” or preventing and treating frostbite and sunstroke. 
The development of habits of good citizenship, such as clearing snow from 
Sidewalks, and helping in anti-fly campaigns has a place; so too have dis- 
cussions of the relation of dusty days to the spread of disease by spitting, 
and the relation of floods to contamination of water supplies. 


* From the Bureau of Health Education, Pennsylvania State Department of Public 
‘mstruction. This paper is published in full in the JourNAL or THE OUTDOOR LIFE, 
August, 1924. 
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We should also take advantage of emergencies which arise in the com- 
munity, such as epidemics of disease, disasters in mines, calamities like 
great fires, cyclones and wrecks, all of which make convenient hooks upon 
which to hang timely discussions concerning disease prevention, “safety 
first” and “‘first aid.” 

It will never be possible to set aside definitely for health teaching enough 
of the daily time available for school use so that all the necessary habits 
may be formed and information acquired concerning health. All school 
courses must be devised and taught in such a manner, then, as to permit 
frequent opportunities for correlation with the various parts of the health 
program. Physical geography becomes a matter of fascinating inter- 
est if we know its relation to the purity and safety of the water which 
we drink. Art becomes a more living thing when it 1s used, through 
posters and legends, to emphasize good habits relating to food, exercise, 
fresh air, and cleanliness. History becomes much more than the accumu- 
lation of dry facts when we know the influence of health and disease on the 
great movements of history. 

Courses in hygiene and physiology in the school should receive equal 
credit, in proportion to the amount of time used, as is given to mathematics, 
English, or any other subject. Report of accomplishment should be sent 
to parents on the regular monthly report card. 

The interests and characteristics of pupils in junior and senior high 
schools vary with age. It is necessary to take into account both the mental 
and physical make-up of boys and girls at this time. Classroom teachers 
and physical directors often fail to note and take advantage of these differ- 
ences. The surging curiosity of these adolescents, and their activities, 
moral, social and physical, should be enlisted in the cause of health. 

In the junior high schools, pupils are in the late pubertal and early 
adolescent period, with the girls physiologically about a year older than. 
boys of the same age. Because the junior high school tears the child away 
from the intimate protection and the guidance of the elementary school, it 
particularly owes to its pupils thorough preparation in how to live. This 
means a sufficient allotment of time for instruction in health, the best con- 
struction and equipment of gymnasia, and ample play and athletic fields 
where all the physical activities may have a chance. The great team games. 
have an enormous appeal. When pupils arrive in the senior high school, 
they are in the midst of the adolescent period. At this time home hygiene 
should include a hard bed, light covering, cool room, wide open windows and 
a good night’s rest followed by a cold bath with vigorous massage and 
rubbing. Such a program hardens the body and puts the skin in a condi- 
tion where it reacts quickly to the temperature. Within the school, there 
should be alternation of work and rest with frequent periods of cessation 
from study and opportunity for breathing fresh air. The tendency toward 
too many and too intense social activities should be controlled. Excitement 
is not only fatiguing, it is exhausting. This is the age of loyalty. The 
school is the tribe. The pupil at this time particularly appreciates honesty 
and square dealing in his relations with his instructors. 
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The mental hygiene side must be emphasized and protected. Cheerful 
home and school surroundings are particularly necessary; a nagging, 
waspish teacher, a scolding mother, or an irritable father may do irrepar- 
able harm. This unfolding mental and physical life, evidenced by rapid 
physical growth, expanding, searching intellect, quickened emotional life, 
desire for society and its excitement, and the forming and deepening of the 
moral and spiritual sides must be fostered at every cost. Without these, 
knowledge is of little value. 

This health teaching should be firmly interwoven with the other six chief 
factors in an adequate school health program which are: hygiene of the 
school plant; physical education; the hygienic arrangement of the school 
program; the health of the teacher; health supervision; and the proper 
training of teachers. 

In secondary schools, the time allotment should be at least three periods 
per week. An hour per day is much better. In the former case, two 
periods are used for physical education, as has been the custom for years 
in those communities which have carried on physical education in secondary 
school gymnasiums. The third period is taken for teaching hygiene and 
physiology through formal classroom work, discussions, debates, news 
items, organization of health clubs, and so on. 

In some states secondary education begins in the seventh grade. During 
the seventh and eighth grades very little information should be given con- 
cerning the construction of different parts of the body. Emphasis, how- 
ever, should be on the care and function of these rather than on structure. 
During this time, too, should be given a course in first aid and special dis- 
cussions on the dangers of alcohol and narcotics. For the girls, there 
should be organized Little Mothers’ Leagues givng information on care of 
babies. During the ninth to twelfth grades emphasis should be placed on 
personal hygiene, home and school hygiene and on the prevention of tuber- 
culosis and other communicable diseases. Information in industrial hygiene 
is extremely important. The girls should be required to take a course in 
home hygiene and care of the sick so that to some extent they may be pre- 
pared for their later duties and obligations. This information should be a 
much emphasized part of the program of all continuation schools. 

Such a course in health training and instruction as has been sketched 
cannot be planted upon a school system immediately. It is the growth of 
| years. There is needed a building of ideals on the part of school officials 
_ and public so that they may insist upon children receiving the advantages 
of such a course. It is necessary, too, to train teachers, both those in the 
normal schools and those already in service, so that they may be better 
fitted to do this thing. Another essential is the gathering together of a 
_ Mass of material, projects and information,* supplemented by modernized 
_ textbooks, which shall make it possible to carry out such a course. Only 
then may we even approximately arrive at the standard set by Herbert 
Spencer who said that “true education is training for complete living.” 


*National Health Series, edited by the National Health Council—Funk & Wagnalls Co. 


THE RELATIONSHIPS OF PHYSICAL EDUCATION 
TO HEALTH 


By CLarK W. HETHERINGTON 


New Yor«K 
(Abstract) 


Puvsica. education in its activity program is the education that takes 
place on the playground and other places for “big muscle activities.” It 
is primarily education through big muscle activities. The values or ob- 
jectives of the so-called “physical” activities can be understood only by a 
psychological and physiological analysis of the result of vigorous play and 
its leadership on the growth and development and the character discipline 
of children. This analysis shows that there are character-training, moral, 
and health values in the activities and in the standardizing leadership of 
the activities which are fundamental to all phases of education and to all 
phases of later life. 

With this definition of physical education we may turn to the problem 
of health in the school, and to the values of physical education in the 
health program. 

Health is a condition of the organism, including both mental and 
physical condition. It is a product of many influences, all of which, 
(this side of heredity) assemble naturally for school administration under 
three headings. These are: (1) health supervision; (2) the development 
of power for health, and (3) teaching health. | 

The necessity of teaching health exists because health is so much a 
matter of individual conduct,—such practices, for example, as sleep and | 
rest. choice of foods, attention to elimination, cleaning the teeth, posture, | 
and many others. | 

The primary objectives in teaching health are to establish health practices, 
beginning in infancy, and gradually to establish the ability for intelligent 
self-direction in health practices. To these primary objectives must be | 
associated a gradual development of a community or public health con- 
sciousness and concientiousness. | 

The difficulty with teaching health in the school is due to the fact that — 
most of the important health practices take place outside of the school and 
apart from the teachers’ supervision. The methods of teaching health in 
the school must be of such a nature that they impel to self-initiated conduct 
out of school where the conduct is not practiced under the teacher in school. | 
Such a carry-over can take place only through the development of powerful | 
health incentives and these must be developed out of natural tendencies in 


*From the Institute of Educational Research, New York City. This paper is” 
published in full in the JOURNAL OF THE Ourtpoor Lire, August, 1924. In the abstract | 


it has been necessary to omit much of the author’s original study on the relationships 
of physical education to health. 
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interest. The development must give a self-impelling will to act because of 
clear purposes and convictions. The purposes and convictions must arise 
out of a consciousness of the problems in daily experience. From these 
principles it becomes clear that the whole psychology of teaching health 
is centered in the sources in child nature of self-impelling health incentives, 
and im the methods of developing such incentives. 

It is said that children are not interested in health. That is a half- 
truth. Children are not interested directly in health practices or in 
health rules or in adult information about health rules. The reason is 
simple. Every health practice requires an effort, a sacrifice or an inhibi- 
tion without immediate conscious satisfaction. On the other hand, chil- 
dren are profoundly interested in themselves. And as a part of this 
interest they are interested in the health condition of the self. 

There are three psychological roots to a spontaneous interest in health. 
(1) The interest in pain and discomfort, and the removal of the sources 
of annoyance; (2) The interest or enjoyment in the feelings of elation 
or buoyancy in a condition of positive good health; (3) The interest in, 
and tendency to act on the relationship of condition to the primary and 
impelling purpose of life, i. e., the enjoyment of activities, achievement 
in activities and personal realization of desired traits in activities. Analysis 
and experimentation show that the last of these tendencies is the most 
constant and the most universal source of the development of impelling 


_ incentive. 


Children tend to notice the relationship between condition and the 
satisfactions in activity spontaneously and they ask explanations spon- 


taneously. In this tendency to observe and think about condition as it 


affects activity, or achievement, or development in activity, is centered 
the natural and effective psychology and pedagogy of teaching health. 
From this analysis it becomes clear that the formulation of a program 
in teaching health and consequently the teacher’s efforts in teaching health 
are focused on two steps: (1) the development of the child’s primary 
purposes in activities, and (2) the development of secondary purposes 


im a conditioning process as related to the purposes in the activities. The 


conditioning process is a personal control of conduct to maintain a condi- 


_tion of health because of the significance of condition for the purposes of 


i 
4 
u 
y 
if 
i 


life. 

The first step then in a psychologically and educationally sound method 
of teaching health, is to give full swing to the development of natural and 
Self-impelling interests in activities. The interests in the activities, in 

achievement, and in the development of desired personal traits, give the 

primary drive for the development of an interest in health. 

__ The second and related step in a psychologically sound method of teach- 
ing health is to develop the incentives in the conditioning process. In the 
phrase conditioning process, the word condition refers to health and the 
word process refers to the conduct to keep in health or condition. 

While the most important health practices take place out of school, the 
problems of condition and of the health practices appear in school in the 
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daily social relationships of children. A consciousness of the problem 
of condition and of practices tends to arise. The teacher’s function 
is to demonstrate the relationship between conditioning the self and 
life purposes. Self-impelling incentives or attitudes and ideals arise out 
of the natural mental responses to the demonstration of the effects or 
consequences of conduct. The teacher leads on a natural tendency in 
child nature. Notice how much more natural and fundamental this pro- 
cedure is than the old information-giving process or the more recent 
devices to excite interest in health practices or habits. The development of 
this conditioning process is as natural and essential a part of the leadership 
in physical education as is the leadership of big muscle play activities. 
The relationships of the other activities and subjects of study in the 
school curriculum to this fundamental, laboratory process in developing 
thought guided incentive in health practices, is clear both psychologically 
and pedagogically. Broadly speaking, all activities and all subjects of 
study in the curriculum have a contribution to make in teaching health. 
No program of teaching health (or teaching any standards in right and 
wrong ways of acting that have application in many life activities) can 
be confined to any one activity or subject of study in the school. Some 
of the subjects, as biology and civics, have so vital a contribution that no 
health teaching program can be complete without them. 


Further, the ideas or information about “condition as a community or 


public problem and about the influences determining health must be ex- 
panded through nature study, biology, geography, history, civics, ete. 
For example, biology should give the informational side of “sex education” 
in its natural and normal relationships to all the activities and functions 
of living organisms. Civics should expand the consciousness of public 
health. Time does not permit the treatment of these broader relationships; 
yet the point should be suggested that the information will be significant 


just in so far as it is an expansion of the ideas and is looped to the 


habits, ideals and attitudes being developed in the practical personal 
working out of the conditioning process in daily experience. 

Physical education is one of the teaching and administrative units of 
activities in the school curriculum. It has several objectives. Health is 
one; but it has others, and especially in character and moral training 
where the significance of its values and functions is just as important as 
in health. This reference may warn against the notion that physical edu- 


cation is concerned with “exercise” in the adult sense, or that it is, ad- 


ministratively, a subordinate part of a school program in health. Health 


is a condition of the organism controlled by many influences. Teaching 
health is one phase of the school’s program to conserve the child’s and the | 
community’s health through the child’s own conduct. Physical education, — 
because of the nature of the activities it organizes and directs, has a most © 
fundamental and necessary contribution to make to health teaching, as — 
well as the more fundamental contribution of developing power for health; | 


but unless supplemented by the contribution of other activities or subjects 
of study, the teaching will not be complete or certain of broad results. 


HEALTH EDUCATION BY CORRELATION* 


By KATHLEEN WILKINSON WoorTTEN 


MILLEDGEVILLE, Ga, 


“The method of making health teaching general presents greater possibilities 
than can be secured by teaching health as a separate subject. How such combina- 
tions can be effected can be determined by surveying the type of material now 
being taught in other fields and selecting from it that which can be taught from 
the health standpoint.’ 


Carolyn Hoefer. 


There is probably no other school subject that will more easily correlate 

with all the other subjects than that of health. Personally, whenever guests 
visit the extensive permanent health exhibit of charts and models evolved in 
the past seven years by the students in the Health Department of the 
Georgia State College for Women, the writer is impelled by a spirit of 
fairness to give credit to the college’s ideals of co-operation and correla- 
tion which maintain in all departments,—Art, Manual Training, Domestic 
‘Science, Domestic Art, Chemistry, Physics, Agriculture, Biology, English, 
History, Bible and Education. 

If a college of a thousand students can successfully enrich each of its 
departments by correlation with each of its other departments to the 
extent that information gained in one department will function in another 
department, then correlation should be an excellent means for unifying 
grade work. That this is true has been thoroughly demonstrated in our 
Practice School, and in ‘other progressive school systems throughout 
America. 

The hope that perhaps other teachers and schools may see and accept 

correlation of health work with other school subjects as a practical means 
for simplifying and vitalizing an overwhelmingly crowded curriculum has 
been the chief excuse for this book, which pleads for “Health, Strength, 
Joy,” as the sane basis for all educational programs. 
_ Since so much space will be given in this book to actual correlation of 
the theory or thought content for the grades, first as a strong correlation 
of health with one long accepted subject of the curriculum, and second, 
with all subjects, wherever possible, this discussion will content itself with 
only a brief suggestive outline of when and how health work may be cor- 
related with other school subjects. 


*From, “A Practical Health Education Procedure for the Grades and Grade 
Teacher” by Kathleen Wilkinson Wootten, Director, Health Department, Georgia 
>tate College for Women, Milledgeville, Ga. 

_ Copyrighted by and used by permission of author and publisher. 
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I. English and Health may be correlated by 


_ Health stories told by teacher and retold or discussed by pupils. 

_ Health stories written or told by pupils. 

_ Dramatization of health ideas and ideals. 

. Health pantomimes. 

. Health compositions, debates, essays, reports, poems, creeds, and 
newspaper articles. | : 

. The personal health problems of some of the masters of literature 
and their influence on their works, for example Byron, Milton, 
Scott, Poe, Roosevelt, Field. 


Il. Writing and Health may be correlated by | 
a. Health copies in form of mottoes, slogans, songs, poems, creeds, | 
etc. | 

III. Arithmetic and Health may be correlated by 


a. Making measurements for health problems in Manual Training, 
for sand-tables. . | 

b. Problems in Arithmetic on disease and accidents.* 

c. Blackboard relays. 


OQ ..O-o 


eh 


IV. History and Health may be correlated by 


a. Study of development of certain industries and their relation- 
ship to public and personal problems. | 
b. Health conditions and problems in different periods. | 
c. Study of the lives of the great benefactors of the race, as Ben- 
jamin Franklin, Florence Nightingale, Pasteur, Jenner, Reed, 
Gorgas. | 


V. Geography and Health may be correlated by 


a. Study of home conditions, school and civic environment. 

b. America in connection with the Health movement. 4 
(1) What American Government did in Health Work in Cuba, 
(2) What American Government did in Health Work in Phil- 

ippines. 
(3) What American Government did in Health Work in Pan: 
ama Canal Zone. | 
(4) What American Government did in Health Work in recen' 
war, ‘etc. etc, | 
(5) Where in the U. S. are American Health Workers busiest 
(6) What are some other Health organizations in America 
What are they doing and where are they doing it? 

c. How other nations have met grave health problems? See Re 
building of Vienna and Hamburg, as given in D. Charles A 
McMurray’s Type Studies. | 

d. Sources of food, transportation of food, the care in transi 
with regard to health of man. | 


* See new Arithmetic Series, Reference list, Chapter VII. 
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The study of the children of other lands, their homes, food, 
clothing, games, etc. 


VI. Art and Health may be correlated by 


Ones Cy Se 


f. 


. Health calendars. 

. Health posters. 

. Health friezes. 

. Health booklets. 

. Paper folding, as paper drinking cups, napkins for school lunch, 


wrapping a sandwich, making furniture for hygienic home, 
and sand-table problems. 
Clay modeling of fruits and vegetables good for children. 


VII. Manual Training and Health may be correlated by 


et = yi (Oo cho Of: Go ® 


. Fly traps and fly swatters. 

. Drinking cup cabinets. 

. Lunch cabinets. 

. Book props. 

. Window boards. 

. Hygienic homes and furniture for same. 

. First Aid and Home Nursing problems; as cover-cradles, 


medicine cabinets, knee and back props. 


. Sanitary toilets. 


Playground equipment. 


VIII. Domestic Art and Health may be correlated by 


‘2 


. Study of hygienic clothing and their care. 

. Study of hygienic household linens and their care. 

. Making of simple layette for needy baby. 

. Making of simple clothes for needy small children. 

. Making of simple household linens for First Aid and Home 


Nursing Demonstrations. 


. Study of the Sweat Shop problems. 
. Study of cotton, silk and other materials, and cotton factories. 
. Bean bags, indoor baseballs, nets for tennis, and nets for volley 


and basket ball (twine problems). 
Bandages, etc. 


XIV. Domestic Science and Health may be correlated by 


a. Study of food values, etc. 
b. Care of foods. 

a: 
d 
e 
f 


Selection of foods. 


. Preparation of foods. 

. Serving of foods. 

. School lunch, its preparation and serving by pupils. 
g. 


Menus. 


Domestic Science is, in fact, so completely a Health subject that it, 
like Civics and Health, Nature Study-Agriculture and Health, Safety Edu- 
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cation and Health, Physical Education and Health, Biology and Health, 
may be at any time and in any course, one and the same. While the 
Georgia State College for Women has been using the correlation of Health 
with all the above subjects since 1917, the writer would like to refer 
her readers to some excellent recent discussions on Health Correlation 
and several State Syllabi for more detailed discussion of Health as the 
Basic Correlator in’ Modern Education: 


Hoefer, Caroline, “Increasing the Efficiency of Health Instruction in the Public 
Schools,’ Elementary School Journal, Sept. 1921. “Methods of Health Instruc- 
tion for the Seventh Grade,” May, 1922. (Reprints may be had from the Eliza- 
beth McCormick Memorial Fund, Chicago.) 


Hull, Thomas G. “Suggestions for Teaching Health in High School Biology 
Courses,” Illinois Health News, Feb. 1923. 
Payne, E. George, ‘Education in Health,” Lyons and Carnahan, Chicago, 1921. 


State Syllabi 


New York Physical Education Syllabus, Board of Education, Albany, N. Y. 
New Jersey Course in Physical Training for Grades, 1-6. Trenton, N. J. 
Oregon Safety Education Syllabus, Portland, Ore. 

Ohio Course of Study in Hygiene, Columbus, O. 


FLORIDA’S COOPERATIVE PROGRAM OF 
HEALTH EDUCATION* 


By Resa F. Harris 


JACKSONVILLE, Fra. 


To interest a school child momentarily in his own personal health is the 
easiest problem with which a health worker has to cope. To capture and 
maintain that interest up to the daily motivation point, without the co- 
operation of the class-room teacher, is a Herculean task for a state health 
worker, who can visit the schools only once or twice each year, or even for 
a local nurse who visits the school every day. Therefore, on the individual 
class-room teacher rests the responsibility of presenting the stimuli which 
will arouse and maintain repeated action until the teachings function in a 
practical way in the child’s life. 

To the teacher who is trained, or who has “caught the vision” of better 
health, we need only to offer suggestions and place literature in her hands 
and both teacher and pupils become the “dancing, prancing, romping 
elves of the Good Health Game.” But to the untrained teacher, and to 
those “highly educated” in the belief that the acquisition of facts in physi- 
ology and hygiene, and information about disease, constitutes the neces- 

Sary requirement for a course in health education, this great movement of 
training for health habits is but an added weight to the over-burdened 
shoulders of a teacher. To her mind this campaign is instigated by people 
who cannot appreciate the numerous demands made on a teacher’s time. 
Neither do they consider the fact that regardless of physical standards a 
certain amount of text book information must be covered that John and 

_Mary may pass to the next grade. 

_ Probably other states are not confronted with the latter classes of 
teachers, but this is our situation in Florida. So the State’s first and most 
vital problem for the accomplishment of a successful school health pro- 
gram was to train the teachers in the newer methods of health education. 
This was the outstanding need which brought about Florida’s much 
discussed cooperative program of health education. 

_ We shall briefly present the preliminary steps which culminated in the 
formation of the Florida Health Education Council—the amalgamation of 
all state agencies, official and non-official, doing any form of health edu- 

Cation in the public schools of the state. 

The problem of training the teachers for the school health work was 
discussed with the State Superintendent of Public Instruction. It was 
evident that a teacher training course would require legislative action and 
appropriation of funds, necessitating a delay of two years or longer. 


*From the Florida Public Health Association. 
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In looking over the field we found at least fourteen different State or- 
ganizations, many of them having trained field workers, doing some phase 
of health work in the public schools of the State.. A plan was submitted 
to the State Superintendent by which all of these organizations could 
“pool” their efforts into a unified program for furthering the cause of both 
teacher training and child health activities, until legislative appropriations 
_ could be made available. This plan met with the Superintendent’s hearty 
approval and endorsement. 

At the request of the State Superintendent the Florida Public Health 
Association called a meeting of the directors or representatives of all these 
State organizations. Eleven organizations out of the fourteen invited 
were represented at this conference. Each representative was given five 
minutes to state briefly his organization’s program of health work in the 
public schools of the State. It was obvious to all that very few were 
familiar with the work of the other organizations. In the past there had 
been very little overlapping or duplication, except perhaps in a few com- 
munities. Yet it was evident that a multiplicity of effort would be wasted 
unless there were more coordination. And how easy it was to see that all 
of these programs could be interwoven into a wealth of material to place 
in the hands and minds of the teachers to broaden and enrich the child's 
life! 

It was decided at this conference that each organization be requested to 
appoint one official representative to meet at some future date for the 
purpose of forming a State Health Education Council to coordinate the | 
work of health education in the public schools of Florida. | 

At this second conference a permanent council was formed and the 
following resolutions were adopted as the working basis for a cooperative | 
program of school health. 


RESOLUTIONS FOR A COOPERATIVE PROGRAM OF HEALTH 
EDUCATION IN THE PUBLIC SCHOOLS OF FLORIDA 


WuereAS: It is now accepted by authorities that a comprehensive school health — 
program should have two sides, namely: health education and health supervision, — 
and that only the latter is required by law in Florida. 

Wuereas: There is not a unified course of study in health and phystem educa- 
tion in the curriculum of the elementary schools of Florida; | 

Wuereas: It is now an emphasized fact that the teacher is the most important | 
factor in that phase of the work which pertains to health education, and that she 
is an essential link between the school and the rehiee profession in safeguaa | 
the health of the child; ; | 

WuHuereAs: There are a few teachers in Florida who have adequate professional 
training for teaching health education; } 

WuereAs: There are many state organizations with trained workers promoting 
various forms of health education in the public schools, the following cooperative | 
plan to raise the health average of our schools by educational measures is suggested: 

Be It Resolved: First—That a course of study in health and physical education 
based on the formation of health habits be worked out. That a committee of 
trained persons be appointed by the State Superintendent of Public Instruction 
to assist the present chairman in working out this course of study, cooperating 
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with the State Board of Health. That a minimum time be required for the daily 
use of this’ subject and that the following aims in a school health program as far as 
possible be incorporated into this course of study: 


(a) Physical and dental examinations with adequate follow up work. 
(b) Daily practice of health rules. 

(c) Monthly weighing and systematic reporting to parents. 

(d) Hot school lunches, 

(e) Physical education and directed play. 

(f) Nutrition instruction. 


Second—That in order to help the teacher carry out this course and also the one 
which has been adopted for High Schools, more scientifically, each organization 
represented at this conference compile a pamphlet or bulletin based on the state 
course of study, showing the teacher how the individual organization can be of 
assistance in carrying out this adopted course of study. And that in order to avoid 
overlapping of programs, these pamphlets be worked into one by a committee 
composed of the Directors or Representatives of each organization, This body 
to be known as The State Health Education Council. Formed for the purpose of 
coordinating the work of Health Education. 

Third—That the State Teachers Training Institutions be asked to add to their 
curricula, for both winter and summer sessions, a course of study in health education 
which will not only train teachers in methods of teaching health education in the 
public schools, but will be based on Practice that the teacher may exemplify her 
teachings and increase her efficiency. 

Fourth—That the General Extension Division of the State University be asked 
to offer a correspondence course in health and physical education and that some 
of the more recent publications on these subjects be added to the circulating library 
for teachers. 

Fifth—That all health agencies, Women’s Clubs, and County Boards of Public 
Instruction unite in their efforts to increase the number of school nurses and 
trained supervisors of health education. 

Sixth—That all organizations represented at this conference cooperate with the 
State Department of Public Instruction in their program to conduct a school survey 
and that an investigation be made as to the possibility of securing a survey of 
health education in the schools at the same time. 

Seventh—That a Division of Health Education be formed as a branch of the 
State Department of Public Instruction. 

Eighth—That a Speaker’s Bureau be formed for the purpose of supplying the 
need of organizations in the State for trained lecturers on Health Education topics ; 
and that the State Federation of Women’s Clubs and the County Superintendents 
of Public Instruction be informed of the existence of the Speaker’s Bureau. 

Signed by the following organizations: 


State Boarp or HEALTH. 
_ STATE DEPARTMENT OF Pusiic INSTRUCTION. 

Frorma Pusric HeattH Association. 

Home Economics DeparTMENT oF STATE BOARD OF Puslic INSTRUCTION. 
Home Demonstration Diviston Fioripa STATE COLLEGE. 

AMERICAN Rep Cross. 

University Extension Division. 

STATE PARENT-TEACHERS ASSOCIATION. 

FLoripA FEDERATION OF WoMEN’s CLUBS. 


OC RMNAMLWNYE 
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10. Frorma DENTAL SOCIETY. 

11. Frorma Menpicat SOCIETY. 

12. UNIVERSITY OF FLORIDA. 

13. FtortmA STATE COLLEGE FOR WOMEN. 

14. FLorma Home Economics ASSOCIATION. 

15. DEPARTMENT oF Necro EpucATION STATE DEPARTMENT OF PUBLIC INSTRUCTION, 


Since the last meeting of the Health Education Council the following 
has been accomplished : 

On the invitation of the State Superintendent of Public Instruction a 
committee from the Council submitted a suggested course of study in 
health education for the elementary grades, which we have every reason 
to believe will be adopted. Health education will then be placed by the side 
of the proverbial three R’s in the high schools, and the elementary grades 
of the public school system of Florida. From 30 to 45 minutes of each 
school day will be devoted to health education. 

The Teacher Training Departments of both the State universities have 
added courses in health education which will probably be required in the 
winter session and elective in the summer term. ; 

The State Board of Health has added 5 school nurses and 15 health 
officers to promote physical examination of school children. 

The General Extension Division of the University is offering a corres- 
pondence course in Health Education. They have added health posters 
and charts, health moving pictures and slides, and a number of new health 
books for the circulation library. 

Many County Superintendents have already promised to devote at least — 
one county teacher’s meeting to the subject of health education and have 
asked that the Health Education Council furnish the speakers through | 
the Speaker’s Bureau. | 

United efforts are being made toward the integration of all school | 
health programs. For instance, the Home Demonstration workers will 
utilize the Modern Health Crusade rules when conducting nutrition classes 
in schools where the Crusade is used. The Modern Health Crusade will 
be used as the home project or health activity of the Junior Red Cross. 
The State Dental and Medical Societies and the Florida Public Health As- 
sociation are working in closer harmony with the State Board of Health. 
These medical units are stressing the value of the nutrition classes, the 
Crusade and the Junior Red Cross. They are also serving in a medical 
advisory capacity to the State Department of Public Instruction and to 
the Teacher Training Institutions. These institutions in return’ will 
familiarize the teachers with the programs of the various health-promoting 
agencies of the State. When the legislative program is passed this council 
will remain as an advisory council to the State Director of Health Educa- 
tion from the Department of Public Instruction. 

We have given you a brief outline of our program and accomplishments. 
Is Florida’s cooperative program of Health Education worth while for 
other states? We leave that for your decision. We welcome your sug- 
gestions, questions and criticisms. | 


PROMOTING COMMUNITY ACTIVITIES THROUGH 
HEALTH EDUCATION IN THE SCHOOLS* 


By Katiz L. KELbiey 


ATLANTA 
* 


A GREAT humorist is quoted as saying on one occasion when approached 
as to what he would do if he were made the Deity for one single day: “I 
would make Health as contagious as Disease.” In the heart of Atlanta’s 
civic life where Health Education finds itself groping toward certain 
standards of permanency, the public schools with their unequalled oppor- 
tunity for spreading “contagions” are leading us to realize that the ideal 
set forth in these famous words lies within the possibilities of our human 
relationships. 

Observe with me, if you will, a class-room where the energetic teacher 
has responded to the call of Child Health Service, recently sounded so 
loudly, and has taken advantage of the available resources to assist her in 
the part she plays in making Health teaching the “high-road” to the ideal 
of universal Child Health.t We are attracted first of all, by the whole- 
some, cheerful atmosphere of the room. The children are eager, -en- 
thusiastic, and each one shows the evidence of having given some definite 
attention to his personal appearance that day. The teacher herself is an 
object lesson in health. The weight chart on the wall is spectacular, 
showing the gradual advance month by month toward the average weight 
line for all children. A placard discloses “100 per cent Good Teeth”; there 
is a Health-Corner, which the teacher explains is posted from time to time 
with pictures, compositions, clippings and the like. An original Health 
Play is the dramatic production for the day—this will be repeated at the 
next Parent-Teacher Meeting. 

The attitude of this teacher is well described in extracts from a letter 
written by one teacher to her old school chum: “I made up my mind to 
give my children a chance to have strong bodies for the adventure of life. 
And I am doing it with the help of those same imaginations that drove me 
crazy when I thought I had a class safely anchored on the port of Geog- 
taphy or Spelling. Of course, the boys may all grow up to be ditch-dig- 
gers or Jack Dempseys and the girls may found a new kingdom in the 
Amazons, but at least they will have Health Happiness and a fair chance at 
making their dreams come true. They are all playing the Health Game as 
hard as their imaginations will let them. Of course, I’m playing the 


*From the Atlanta Anti-Tuberculosis Association. 

+ Basing my estimate on a recent survey made by the American Child Health 
Association for the scholarship contest, in which 174 Atlanta colored teachers are 
ce ncipating, I would say that 75 per cent. of our teachers may be placed in this 
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359 


360 COMMUNITY ACTIVITIES AND HEALTH EDUCATION 


game too. The monthly weighing of “Teacher” has come to be quite an 
event. And I am sure the loss of a pound of flesh hasn’t assumed as 
much importance since the days of Shylock. The whole idea has caught 
on with the town people too.’* 

Caught on with the town people indeed! Imbued as he is with the 
desire for a fit body for the “adventure of life,’ the child leaves the 
class-room a disciple of the new awakening, keen to the circumstances in 
the home and community which have direct bearing on his health. While 
in her unique relationship with the children and their welfare, the teacher 
has perhaps the greatest opportunities of building up the proper sort of 
mental attitude toward positive health, she realizes more and more, as 
she attempts to put into effect her ideas, the uselessness of her efforts with- 
out the cooperation of those factors which enter into the life of the child 
outside the class-room. Hence, the teacher and the child alike, are spread- 
ers of the enthusiastic work begun at the school. The Parent-Teacher 
Associations and the Women’s Clubs, which have also faced the recent 
challenge of their responsibility for child health, are no longer at sea as 
to just what are the needed steps to take to raise this standard .in co- 
operation with the work of the class-room—the teacher is “bubbling over” 
with suggestions. The social and civic interests of the community are 
finding fertile material among a group of eager health blazers. The 


medical people face a growing demand for public health service. They — 


are gradually being relieved of the petty ailings of children and left free 
to work on the more vital health issues. ¢ 

The story which I shall relate to you is illustrative of a community- 
wide health and civic project, made more effective and far-reaching in its 
permanent values, due largely to the role played by the army of school 
health workers representing 200 teachers, 1100 pupils from 15 schools. 
The National Negro Health Campaign, carried on since 1917, when 
Atlanta won the silver loving cup as the first prize for having the best 
working program, has become an annual event of growing interest and 
significance. The pioneer work of this movement was done by the Neigh- 
borhood Union, an organization of Negro women, and the Anti-Tuber- 
culosis Association, the former furnishing the machinery for the house-to- 


house visitation, and the latter, the medical and health education material. 


The early connections with the public schools were by lectures, use of 
exhibits, distribution of literature and a survey of sick children to attend 


the portable clinics. Each year additional features were taken over, and 


other organizations joined, until in 1923, when Atlanta again won a first 
prize, this movement was recognized and supported by a city-wide clean- 
up and. paint-up campaign, and the executive committee, consisted of 
representatives from the Neighborhood Union, Y. M. C. A., Y. W. C. A, 
Board of Health, Service Foundation, Business Men’s League, Atlanta 
National and Urban League, Local Insurance Companies, Anti-Tubercu- 
losis Association and public school system. 


* Taken from a Child Health publication. 
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At this time the participation of the public schools was fundamental, in 
fact, the most significant factor. Through the courtesy of the school 
authorities, questionnaires similar to those used in previous years were 
given to each pupil. These included space for reporting on cleaning of 
home premises and vacant lots, on painting, planting of flowers, shrub- 
bery and gardens, disposal of trash, improvements made. The program 
was “Clean the school building first, then the home,” and, as one Crusader 
expresses it, “You could afford to help the other people Clean-Up and 
Paint-Up.” To further stimulate the interest of the work of the schools, 
first and second prizes were offered to the schools reporting the largest 
number of activities per pupil. There was one prize each for the best 
health poster and for the best snap-shot taken before and after the cleaning 
of vacant lots. The silver loving cup won in 1917 has journeyed from 
zone to zone in the city, according to the amount of effective work done. 
In 1923 the cup was awarded to the zone on basis of work reported by the 
school in that zone. As a regular part of the school health program, the 
teacher promoted the campaign during the month of April. 

Some quotations from the reports of the Committees, through which 
the schools functioned, give an idea of the scope and extent of the work. 
The publicity committee released articles to the Associated Negro press, 
Atlanta weekly and daily papers and secured for distribution 14,450 pieces 
of literature, including pamphlets and posters from the Metropolitan Life 
insurance Company and the U. S. Public Health Service. “Burn, Bury. 
Beautify” tags, food charts and “Clean-Up Atlanta” signs were furnished 
by local insurance companies. 

The stunt committee featured a mammoth demonstration in the Negro 
business section of the city in which the schools in that locality participated, 
furnishing band music and health songs. A group of prominent business 
men, arrayed in over-alls, after visiting public buildings and business 
places urging clean-up and paint-up, swept the entire business block. Each 
school featured a special community stunt, including parades and health 
plays. 

The committee on planting trees, flowers and shrubs secured through 
Congressman Upshaw, 32,000 packages of flower and garden seed. The 
Committee distributed these through workers by means of house-to-house 
visitations. Each school was given packages for the school garden. Local 
seed firms furnished catalogues which the visitors took with them to urge 
further beautifying. A special feature of this committee was to advocate 
the growing of vines and shrubbery over bare and unsightly spots on the 
premises. One thousand seven hundred and forty-three vacant lots were 
reported cleaned and 1720 new garden spots were planted. 

The speakers bureau provided four-minute speakers for 135 Negro 
churches, 8 industrial plants, 5 colleges and each public school. A sub- 
committee was organized in the schools composed of pupils in upper grades 
who went from room to room boosting the work of their. particular school. 
Special features of the school committee were the organization of food 
classes in cooperation with the Parent-Teacher Association through the 
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Health Education Department. Charts were furnished by a local in- 
surance company. During the campaign slides. were shown daily in the 
three colored movie houses, advertising and promoting the movement. 

The contribution of the Neighborhood Union as in previous years, was 
of great importance. This organization functions through 16 territorial 
divisions of the city known as “zones.” There is a zone chairman who has 
working under her representatives of different streets in her territory. 
These workers did the “follow-up” of the campaign, clarified the work 
reported on the survey blank and urged the “Keep It Up” slogan. Several 
vacant lots were secured for neighborhood playgrounds; two dumping 
grounds near school locations were discontinued and covered with soil. 
In their recommendations, these workers pointed out conditions found in 
streets and alleys and in some of the public institutions to the Department 
of Health. 

In most sections of the city the support of the sanitary department 
greatly helped the campaigners in their efforts. These officials “feel 
keenest the general lack of public interest in the daily cooperation of their 
work. They know, too, the power of paint as a means and an incentive to 
cleanliness and orderliness in homes and neighborhoods; they know the 
utter inadequacy of the ‘annual bath,’ afforded by an ordinary “clean-up 
week’ and they whole-heartedly endorse the continuous, the real campaign.” 

What does the movement mean to the school child? Already the school 
has furnished the stimuli to arouse interest of the little “health cam- 
paigner” in himself. He is “on the job’”—to him the Clean-Up and Paint- 
Up Campaign is one more out-let for his home and civic interests, serving 
to imbed within him the desire for the best possible circumstances for a 
chance for health and happiness for all the people! To the teacher it 
means a bigger opportunity to connect up her health teachings with the 
community life; to build up her contacts with more people and to have 
them become better acquainted with her efforts, thereby making more 
effective the efforts of the city doctors and nurses and the special health 
worker. 

What does the campaign mean to the community at large? I quote from 
the National Clean-Up and Paint-Up Bureau: 


Municipal authority, newspapers, Chamber of Commerce and the General Clean- 
Up anid Paint-Up Committee welcome the cooperation of the colored people in 
helping to make the community uniformally “spick and span” by cleaning up and 
painting up the property owned or controlled by Negroes, thus developing object 
lessons in good citizenship for the benefit of everybody and increasing property 
value, not only among the Negroes but also in connection with adjacent properties 
and the community at large. 

Not only to “Clean-Up” but to publicly commit to cleanliness and attractiveness 
everything cleaned up. The mere cleaning is transient and futile without public 
committment to the new order of things—so that being “clothed in the garb of 
righteousness” as it were, and in its new dress of grass or shrubbery, a thrift 
garden, or paint, the place will so inspire the respect of everybody that it will 
not be permitted to revert to its former disorderliness. 


NURSING SECTION 


Chairman 


MISS BERNICE W. BILLINGS, R.N. 


Boston, Mass. 


Secretary 


MISS AGNES D. RANDOLPH, R.N. 


RicHmonp, Va. 


FAMILY ASPECT OF THE TUBERCULOSIS 
NURSING PROBLEM* 


By Atta ELIzABETH DinEs, R.N. 


New Yorx 


WE like to think of family life as indicative of genuine affection, of 
intimate concern, of unselfish interest, each for the other, among the mem- 
bers of the family. Certainly this strong family feeling is very prevalent 
too—but for our initial argument, let us put sentiment from our consider- 
ation. Even then, can anything serious that ails one member of a family 
be considered a matter of concern to that individual only? Certainly 
anything that makes a member of a family less useful, if not an actual 
care, or even less understandable and hence more difficult to live with, 
affects family life. In general, furthermore, we find that whatever the 
feeling of the individual toward his immediate or remote family, if he gets 
in trouble or disgrace or in any way becomes a burden to society, the 
family is called upon. Wherever it is possible, sometimes through tre- 
mendous effort, the relative, often unwilling, indifferent or even inimical, 
is more than urged to take the burden of his erring blood kin or in-law off 
society’s shoulders. Whether we will or not, we are bound together to a 
greater or less degree in families. 


When we enter the realm of communicable disease, we at once enter a 
realm that from the mere aspect of self-protection renders one person’s 


infection a matter of personal concern to every one living under the same 


roof. Think for a moment of the Gordon family. There was the stal- 
wart Scotch father, his “guid wife” and the four “bairns,” ranging in age 
from 10 months to 8 years. He had brought his bride to this country and 
had progressed very well in his trade. To be sure, they lived in a dark, 


poorly ventilated tenement, but they were thrifty and saving for better 
_ days, when they could move to better surroundings. Each addition to the 
family meant a bit more crowding, and when Mrs. Gordon’s mother, who 
“wasn’t very well,” came to live with them, matters looked pretty bad. 


However, as she meant additional expense without additional income, they 
made the best of a bad situation. They removed a cot, added a bed and 


put two of the kiddies to sleep with her. Little did they know that pul- 


monary tuberculosis had entered their home, until the acute condition of the 
older woman finally compelled the substitution of a physician for home 
remedies. The patient was cared for lovingly and soon died, but not 


*From the Nursing Service, Association for Improving the Condition of the Poor, 
New York City. yf 
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until the entire Gordon family had become infected. No—there is not 
much denying that tuberculosis is a family problem of the first order. 


THE “FAMILY PROBLEM” NEVER A ROUTINE MATTER 


But a “family problem” doesn’t mean that the situation can be tabulated 
and treatment projected according to routine described under the heading 
“family problem—tuberculosis.” There are a few general rules of life, 
such as “keep clean,” that can be considered routine advice for families, 
although even these can never be routinely taught with routine success. 
Individual differences within families and family differentness are two 
of the first mysteries a worker with people must learn to meet. Family 
differentness is manifest in the standards and habits of family living, in 
family traditions held sacred, in family habits of thinking. The suc- 
cessful family worker must have breadth of understanding and flexibility 
in planning. A family problem is not a routine matter. Take account 
of a week’s work—we may find the irresponsible. I remember my Irish 
friend, the irresistible and irresisting Mr. O’Malley, who was nigh to 
bein’ the death o’ me. He had a beautiful wife and three children under 
five years of age. The wife was pregnant and ill in the hospital where 
we had placed her after getting temporary homes for the children. After 
tactfully delivering several volumes of sermons, using persuasion, sor- 
row, indulgence, encouragement, each in due proportion, we sent a re- 
pentant and reformed Mr. O’Malley to a job in a restaurant at a summer 
resort, procured with much effort and by dint of the sad story, when jobs 
were hard to get. What was our youthful surprise and anguish, when 
the next day an unrepentant and wnreformed Mr. O’ Malley announced— 
and not sadly—that he had lost his job because his employer was un- 
reasonable. He—O’Malley—simply couldn’t resist the music across the 
way from the restaurant, and had persuaded a waitress to run over for 
just one dance. Yes—in our week’s work we may find the irresponsible— 
the abnormal, who may prove to be in the early stages of dementia praecox, 
both a menace and a dependent, but not an institutional case. We may 
find the subnormal, who just can’t get on, or the maladjusted who cannot 
face realities or come back after difficulties. But also we are sure to find 
the splendid, self-respecting family, the courageous family—the family 
that has put forth almost superhuman effort to meet all its problems. Then 
of course we find the family that can take care of the tuberculosis situation, 
as of any other crisis, and needs only health instruction. Each type of 
family presents its special problems and needs which must be met. 


THE EMOTIONAL REACTION TO THE DIAGNOSIS 
“TUBERCULOSIS, 


Just how would you feel if today you should receive a diagnosis of 
pulmonary tuberculosis? Just how would your own family feel? 
Would it make any difference in your manner of living? Or in your 
family’s manner of living? Then what of the reaction of the patient 
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and his home folks? In general, it is not difficult to get an emotional re- 
sponse from the family where tuberculosis is found, but most families 
of all stations have under-development of—shall we call it “germ sense?” 
They cannot seem to realize the significance of the transmission of com- 
municable disease and must therefore be carefully taught how truly great 
a family problem tuberculosis is! The very sympathy of family and 
friends, even among the educated, is sometimes a source of danger and 
needs careful direction. In order to spare the patient’s feelings, all 
manner of risks are run. Then add ignorance to the emotion which ex- 
presses deep sympathy in a family and we sometimes find a form of 
care for the patient which innocently fosters the disease in the individual 
(consider, for example, rooms that are too hot, and protection against 
baths, so frequently encountered )—actual aids in the distribution of 
tubercle bacilli to unwitting contacts. 

The story of the Gordon family well illustrates the social and economic 
significance of tuberculosis. Tuberculosis in the wage-earner means 
the cessation of wages and if there are savings, they soon disappear. 
Tuberculosis in any member of a family of poverty or just above the 
border-line means cutting down of necessities, which are particularly 
necessary when an entire family has been exposed to tuberculosis and must 
therefore be carefully watched. The house surroundings, location, drain- 
age, light, heating facilities, ventilation—so much governed by family 
income, are indeed family matters and where the standard is lowest, the 
tuberculosis rate is found to be highest. Good hygiene, especially oppor- 
tunity for sufficient sleeping and toilet facilities, and proper food—so much 
governed by family income—are indeed family matters and where the 
need is greatest, the standard is lowest, the resistance to tuberculosis is 
least and the rate, in consequence, is highest. A very vicious circle indeed 
—insufficient incomes, bad housing, tuberculosis. Environment and prox- 
imity play such important roles in the tragedy—tuberculosis—that it seems 
peculiarly a family problem. 7 

Its presence in the home makes necessary many readjustments. There 
are doctor’s bills and additional expenses for treatment. There are days 
changed in order to give care to the patient, there are frequent mornings 
consumed in visiting the patient in the hospital or in taking children to 
clinics. And if the patient be in an incipient stage on preventive treatment, 
or convalescent, what conscientious household is not turned inside out to 
furnish contenting amusement and occupation? If tuberculosis gets a 
family in its clutches, problems—economic, social, personal, mental and 
physical—spring up on all sides and remain more or less prominent until 
the tuberculosis is blotted out. And you and I know how very uncertain is 


that time! 


frie SOCIAL” IMPLICATIONS OF TUBERCULOSIS 


As has been stated, the entirely adequate family needs only accurate 
knowledge of tuberculosis, its care and transmissibility, and encourage- 
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ment to carry out the rules of prevention, but what of the widow and her 
family that is pronounced tuberculous? What of the family whose head is 
suddenly stricken with tuberculosis? Or what of the Gordon family, 
where all members become infected? These victims of poverty coupled 
with disease need help and herein lies, perhaps, the greatest opportunity 
for the tuberculosis worker. Shall the family be kept together? Shall 
the patient be sent to a sanatorium, the children to a preventorium? What 
shall be done about better surroundings and budget for food, rent, clothing? 
What about country vacations for the exposed? Convalescent care for 
the patient? Occupation that will be therapeutic and lucrative? The 
entire care of all tuberculosis patients in sanatoria is not possible of 
accomplishment. There are insufficient rooms and long waiting lists; 
there are circumstances under which it is undesirable. And at best, 
there is the period of illness preceding and succeeding sanatorium care 
inevitably attendant upon the difference between the period of illness and 
the period of such care. Great wisdom must be exercised in sizing up a 
family situation and concluding just what the special situation indicates. 


THE RESPONSIBILITY OF THE TUBERCULOSIS WORKER 


The plan—immediate and remote—as extensive as is needed to meet the 
particular family’s needs, with as much and only as much assistance from 
outside the family as indicated—is the responsibility of the tuberculosis 
worker. ‘Two things the worker must insure to each burdened family, 
relief and education. Relief—what a comforting word to the weary or 
sick or troubled—relief for sick bodies, relief for anxious minds and 
heavy hearts! Too often “relief” is interpreted in the narrow but all 
important sense of supplying food, rent, fuel and clothing. These comprise 
but one form of relief, and a form which must be very wisely given. 
Mental relief and physical relief and material relief are so inter-related 
in the cure and prevention of tuberculosis in families that it is most 
difficult to separate them. Each is dependent upon the other. If defining 
the most important form of relief, it would be hard to know where to 
begin—they are so important. Mental relief, however, looms large as an 
initial need on the part of patient and family, as a part of the illness and 
convalescence and continued cure. As suggested at the beginning of 
this paper, there is a tremendous emotional response to the diagnosis 
“pulmonary tuberculosis.” There follows often despair, discouragement, 
hopelessness. There are clutching fears, some of them unintelligent and 
undefined. There is the dread of long, idle illness. There is the dull and 
empty future. There is still, frequently, the feeling of disgrace. Relief 
must be given and fears replaced by an intelligent understanding of the 
disease on the part of patient and family, and by a practical understanding 
of the means of grappling with the disease. That need for encouragement 
and kindly enlightenment is perhaps the first ta be met by the tuberculosis 
worker. And she must be unremitting in her watchfulness of this need 
as the situation unfolds and reveals both new strength and new weakness 
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in patient and family. A right attitude on the part of the family toward 
the patient may make possible an otherwise impossible recovery. Replacing 
idleness with activity of an interesting and useful but physically harmless 
nature as soon as possible gives relief to both patient and family. Careful 
guidance of thoughts that may be fostered by proper selection of magazines 
and books read by or to the patient ; careful. stimulation of interest in the 
affairs of the world and in other people; discrimination in inviting visitors ; 
careful selection of room furnishings and attention to such details as 
perhaps an interesting change in pictures on the wall; careful and attractive 
serving of food—are excellent allies in mental therapeutics which may be 
translated into the terms of any economic status. 

In tuberculous families, relief is most often administered by means of 
providing medical care for the sick and the exposed well (this we 


“shall not discuss, as it is so well understood in this group’). But 
there is often need for providing the necessities of life, without which 


you and I well know neither patient nor contacts stand much chance 
of improvement and recovery. Who shall be responsible for the supple- 
menting of the decreased family income or supplying it im toto if it has 


ceased? The tax-paying community through tax. monies or the generous 


people who voluntarily share their great or small fortunes with their 
neighbors? The answer to this question we all are seeking, I believe. 
But this we know, that if we are to battle successfully with tuberculosis, 
this need must be met, and the tuberculosis worker in any community 


should acquaint herself with the existing groups or agencies interested 


in such giving. If no such group exists, the tuberculosis worker may be 


_the one to point out the lack of her community and inspire the organization 


of an association for this purpose. Or even with suitable advice and 
sound counsel, the worker herself may be called upon to combine the 


“giving of alms” with the other part of relief-giving—the giving of care 


to the sick and education to the sick and well. 
For this fact is certain, that immediate supplying of emergént relief and 


a budget sufficient to meet the fundamental needs of human life are often 


great elements in hastening improvement and in helping the person to con- 
tinue well. Let us think for a minute of the meaning of a so-called “ade- 
quate budget.” It must mean such a budget as will supply the necessities of 
life—food, shelter, clothing. In the tuberculous family, it must mean these 
necessities in such measure as will foster the building up of the depleted 
body of the ill and as will discourage the growth of germs in the bodies of 
the contacts. We think of excellent hygiene, isolation, nourishing food, 
cleanliness of air, surroundings and body, sunshine, rest, mental health in 
this connection. Perhaps it would be interesting to know what is considered 
adequate relief by an organization which combines case work and health 
work. 

There is the Steddin family, referred in 1915, after Mr. Steddin, a 
aborer, had committed suicide, leaving the widow with three little girls, aged 
4, 2% and 1 year. Mrs. Steddin had pulmonary tuberculosis, so she and her 
family were admitted to the Home Hospital maintained by the organization 
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carrying the case. She remained there one year. Here careful medical, 
nursing and social supervision were given. Rent was free, work was done 
by an Association housekeeper when necessary. The family meals were 
taken in the community dining room, when Mrs. Steddin was unable to cook, 
She was continuously under care after leaving the Home Hospital and 
received a monthly allowance until 1921, when tuberculosis again became 
active and the family was admitted to the Home Hospital, where they 
remained two years. The grand total cash spent to date was $3,963.16, 
besides eight years of nursing care, ‘three years of institutional care in 
home surroundings and training for herself and family. 

Another record which has just been received shows a total of $5,586 
spent on a family of five in nine years. In 1914 the family income came 
entirely from the family organization and was $50.67 per month. In 
October, 1923, the family income was $110 .a month, $85 of which was 
earned by the mother and sixteen-year-old daughter and $25 supplied by 
the Association. te 

Generous financial assistance may be indicated, following generous 
vocational education or re-education, in order that good results in cure 
may be maintained. There comes to mind a young man, an arrested case 
of tuberculosis, who for the past two years has been learning watch 
repairing at the expense of the organization. He completed his training 
in January and was placed by a co-operating tuberculosis association 
as a repairer. His salary was to be $20 a week and there was excellent 
opportunity for advancement. But he must have his own equipment. 
The organization purchased his instruments at a cost of $126.45, in order 
that he might obtain this employment. The man is now in good physical 
condition with an excellent record. 

Also, there is the Green family, brought to attention on a bitterly cold | 
February day in 1923. The report came—man ill and woman with eight 
children ranging in age from two months to twelve years, destitute. The 
tuberculosis’ nurse case-worker found the family in a house with no heat 
and with practically no food. The man was in bed, the woman, an intelli- 
gent, agreeable person, was utterly discouraged. The kitchen stove was 
out of order and the landlord refused to repair it as the rent arrears | 
amounted to $89 and a dispossess notice had already been served. The 
gas had been turned off as there was an unpaid bill of $24.27. Emergency 
relief was given in the form of food and heat. The rent was paid. The 
man was cared for. Later, of course, the man and entire family were 
given necessary medical care. The man was sent to a sanatorium where 
he remained eight months. At that time he was discharged, much improved. 
Realizing the advantage of the high altitude in which the sanatorium was 
situated, the man wished to start a boarding house in the town for tuber-. 
culous patients who might wish to live there. This meant an initial 
investment of $200. This was procured for the man in order to give him 
the start needed. 

This is a very meagre presentation of the subject of adequate relief, 
but I trust it is suggestive. Certainly, family relief in its broadest signifi- 
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cance, administered harmoniously, by one or more workers from one or 
more organizations, is a part of any complete tuberculosis program. 


EDUCATION IN TUBERCULOSIS WORK 


And now education—that other means to the cure of tuberculosis, to the 
prevention of tuberculosis and the positive side of its prevention—the 
promotion of the radiant idea of health. Is it too strong a statement to 
make that it is a crime not to prevent the spread of tuberculosis by proper 
education of the patient and the family? Any tuberculosis worker that 
allows herself to slump into mere clinic recruiting is not worthy of her 
opportunity nor is she keeping faith with her ethical obligation. As in the 
dispensing of relief, so in the education of the families, the application 
in each instance must be made according to the special situation. Alas! 
we have no infallible formula for the use of personality and knowledge in 
informal education, nor for the response of the individual or family to be 
educated. (That is one great reason for the fascination of tuberculosis 
work.) The hardest task of all may be the stimulation of the “will to be 
educated.” 

Of course one could not presume more than to mention the possibilities 
of education in so short a paper. But good tuberculosis workers must be 


skilled teachers. The worker must be conscious (when she has given 


herself a fair amount of time with a teachable family—that is, one where 
intelligence quotients are high enough to permit of the grasping of the 
ideas of communicability of tuberculosis, concurrent disinfection, isolation, 
the need of medical care for patient and contacts, the especial danger to 
children in the family, etc., etc.)—the worker must be conscious that her 
teaching has “taken.” Precepts must be oft repeated in interesting ways, 
usually in non-technical language, and re-enforced by demonstration—clear 
and careful—in the home. She has opportunity for teaching members of 
the family their duty toward friends and neighbors, their duty as citizens. 
She has the opportunity for stimulating interest in the cause of public 
health. She will find that if her teaching “takes” she has educated educa- 
tors. In one of the families studied recently, where eight years of work and 
several thousands of dollars had been expended to safeguard the home 
of a tuberculous widow, Mrs. Sanford, with several children, the results 
were still far from satisfactory. The nurse described the woman as 
feeling that she could not have her freedom and follow the organization’s 
advice regarding budgeting, etc. It was a real problem. Finally, the help 
of a neighbor also a patient (and a very grateful, co-operative one) proved 
effective in a few short months. This neighbor superintended Mrs. 
Sanford’s shopping and planning, as her own had been superintended, 
and soon there developed a different feeling on the part of Mrs. Sanford 
who also became a grateful, cooperative patient. Much has been done in 
the lowering of tuberculosis sickness and death rates, but much still re- 


_ Mains to be done in educating our patients and our families. 


In conclusion, shall we again stress the fact that tuberculosis can not be 


372 FAMILY ASPECT OF TUBERCULOSIS NURSING PROBLEM 


an individual matter? It is always a family problem and a big human 
problem. Alas! not all workers have sufficient knowledge and insight and 
human sympathy to understand the human problem. We find them coldly 
attempting to appeal entirely to reason when the emotions are in full sway, 
or irritatingly attempting to move the human beings about as if they were 
pawns without taking time to get the family reaction or to explain satis- 
factorily the proposed move. We find them confusing kindness with sen- 
timentality. Indeed, we find them actually sacrificing kindness because 
of the prevalent dread of being thought “sentimental.” When—when, 
shall we learn to respect the individual and acquire sufficient social skill 
to develop our plans for family work on mutually understandable prin- 
ciples—that is, principles as clearly understood by families as by the 
workers, which means excellent teaching of families by workers. By 
demonstrating genuine kindness—a rare quality—and real courtesy, by 
showing full respect for the family’s point of view and unfeigned interest, 
by demonstrating her knowledge of and skill in the care of tuberculosis, 
the protection of the exposed, as well as by demonstrating her under- 


standing of the momentousness of the needed readjustment in the family 


life, the worker wins the right to the respectful confidence of her fami- 
lies. | 


OBSERVATIONS ON TUBERCULOSIS BY A NURSE IN A 
TOBACCO FACTORY 


By Laura E. Brack, R.N. 


RicHMonp, Va. 


THE first nursing service in a tobacco factory was established in 
Richmond, Virginia, in 1918, and these observations cover a three-year 
period. When I entered upon my duties, I found that much had already 
been done for the comfort of the employees, and that there was a liberal 
sentiment among the members of the firm regarding their responsibility 
for the welfare of the men and women. 


INCIDENCE OF DISEASE 


I was at once a little surprised by the comparatively low percentage of 
tuberculosis found among the workers who came for nursing care to my 
office. I had expected it to be high. As a matter of fact in the three-year 
period, only 68 cases of tuberculosis were cared for in a factory employing 
1,600 white and 1,000 colored persons. Of course, this on the face of it 
is higher than the average of 1 per cent., since there was not a dispropor- 
tionate turnover in the factory. Of the 68, 60 were white and only 8 were 
colored. The small number of colored cases located shows at once the 
incompleteness of the findings, since the death rate from tuberculosis in 
Richmond was then about 214 times as high in the colored race as in the 
white. Because of their unwillingness to be examined, it was difficult to 
find colored consumptives. This unwillingness was due to a variety of 
causes: complete ignorance regarding modern ideas of cure; dire fear of 
a diagnosis of “consumption” ; and—a large factor—the certainty if tuber- 
culous of losing his “ ’surance,” which to a Negro is his only hope for care 
in sickness and for burial after death. Another factor in this particular 
industry, also, was the grade of Negro employed, and the difficulty of 
overcoming his terrible ignorance of healthful living. 

The factor of dust, which is usually rated so high as a handicap in this 
trade, I rather eliminated after a few months work in the factory. 
Tobacco is, of course, rated as a dust trade, but as a matter of fact the 
plant can be handled only when it is moist. It is immersed in water and 
brought to the bunch room, as it is called, thoroughly moistened. There it 
is covered with wet cloths. To aid in preventing evaporation the floor is 
sprinkled from time to time during the day. Since every floor is carefully 
scrubbed at night the amount of dust which can accumulate is small. 
Another serious condition, however, is produced by these methods of . 
keeping the tobacco in shape for proper handling. No windows can be 
opened because of increasing the rapidity of evaporation, and, therefore, 
no air ever enters direct from the out of doors. 

373 


374 OBSERVATIONS ON TUBERCULOSIS IN |A TOBACCO FACTORY 


FINDING THE CASES 


It was, of course, necessary first to sell the nursing service to the heads 
of departments, if any good to the workmen was to result. This was done 
by private chats which allowed intimate discussions of individual workers 
and the relation between sickness and the output of the individual. The 
general lack of energy in the early stages of tuberculosis must have its 
effect on the amount of work accomplished; the listlessness and lack of 
interest of the sick man must be apparent to the foreman; and as soon as 
these facts are properly related in his mind, he usually becomes a staunch 
ally of public health. In the Richmond factory, each ‘foreman was asked 
to help the nurse make the work a success by sending to her office all 
workmen who were seriously undernourished, showed special lack of 
energy, or had a particularly low output. The very fact that this request 
was made turned the attenttion of the foremen to the physical condition 
of their men. Since it is true that bad workmanship is frequently due to 
handicaps of home conditions, it was comparatively easy to demonstrate 
to the foremen the value of nursing supervision. 

The workers themselves were also approached and urged to come to 
the office for advice and help. Their cooperation was not easily gained, 
since in this industry the idea of “company medicine” is unknown, and the 
old idea that the nurse is “prying” is all too often held. However, the 
barriers gradually broke down, and a clientele was created through the 
two sources: the assistance of heads of departments, and the voluntary 
appeal from the workmen. 

A routine was established at once, to assure a correct diagnosis in cases 
suspected of being tuberculous. The city dispensary was at our service 
for regular chest examinations, and many “personally conducted” tours 
were made, since the fear of medical intervention was always conspicuous. 
Doubtful cases were regularly weighed, and charts kept, as, also, were 
temperature records. Every effort ‘was made to learn the habits of life 
and the environment of the individual and to effect readjustments where 
necessary. The value of rest was emphasized, and the proper balance to 
maintain between work, rest, and recreation was dwelt upon at length. 
In many cases special diets were insisted upon. The teaching of food 
values and of the importance of adequate hours for rest was particularly 
needed, since there was woeful ignorance of both of these health essentials. 


DISPOSITION OF CASES 


As soon as a positive diagnosis was made, an application was sent to 
a sanatorium. Fortunately Virginia has both white and colored sanatoria, 
and Richmond an excellent hospital for advanced cases, so that it was 
usually possible to secure opportunity for treatment. It was not so easy 
to get the patient to accept it. It is unnecessary to dwell upon the methods 
for overcoming resistance, since every nurse and social worker faces 
similar objections every day. All patients who could be induced to go, 
were sent to a sanatorium at least for a short educational stay ; those whose 
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prejudices could not be overcome were put upon the cure at home. The 
factory nurse paid these latter home visits, and was assisted by the city 
nursing force in instructive work, and the Visiting Nurse Association in 
all bed care. 

The hospital patients were financed in a variety of ways. Where the 
patient had worked in the factory for a long time the sanatorium bills 
were paid by the factory. Some of the cases were cared for without cost 
at the city sanatorium. Sometimes a part of the period of stay at the 
State sanatorium was financed from Richmond, and the patient then put 
upon a free State bed. The workers in the factory raised funds, which, 
however, were generally used to provide the necessary sanatorium outfit. 


| 
| 


Churches, friends, the Associated Charities, and individuals made contribu- 
tions, and no case went without care for lack of funds. Much aid was 
required—and furnished—for patients on the cure at home: sleeping 
porches, extra milk, partial support for short periods; all of the usual 


extra essentials for patient and family. 


Br RI CARE sOn. PATIENTS 


When a patient returned from the sanatorium he was at once visited 
and was kept under regular supervision: aid was given when necessary, 
and every effort made to allow ample time for recovery. Upon his return 
0 the factory special supervision was at once inaugurated. I would like 
30 dwell a little upon the splendid spirit shown by both company and em- 
dloyees to these returned patients. The company allowed them longer 
unch periods, and arrangements were made for them to take a short rest 
nthe afternoon. Time was granted them for attendance at clinic, and 
when signs of further trouble appeared, they were sent to the country for. 
‘est, or allowed to remain at home without fear of losing their places. 
Jndoubtedly this attitude on the part of the company did much to make 
he cure possible. The greatest interest and concern was manifested also 
'y the other employees who never exhibited fear or unwillingness to 
yermit the return of the patients. 

The nurse kept constantly in mind the fact that these people must be 
‘ept on the job if the family were long to remain out of the class of ° 
ependents. In keeping them at work she received valuable assistance 
tom the foremen, who proved most helpful once their interest was fully 
toused. Regular chest and sputum examinations relieved some of the 
nxiety, but there remained the most serious responsibility of all, that of 
tting the work to the physical capacity of the individual. In this the 
oremen proved wonderful assistants. Often change -of jobs was found 
ecessary; removing a woman from the bunch room, for instance, to a 
lachine. Several times we had a chest specialist to go over the various 
eps in the work with us in order to advise us in the assignment of jobs 
wt different physical conditions. We were proud to have him say that 
our people could work anywhere, it would be in our factory. The 
tachines were run by electricity and were very light. Frequently, how- 
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ever, a patient from the machines would do better physically at some 
other task; and just as often a woman from another part of the factory 
would improve when put at the machines. It was by such readjustments 
of work and by increase of time for rest, that many of our patients 
were enabled to remain with us. 


RESULTS 


Of our 68 cases of tuberculosis we succeeded in sending 25 to the 
sanatoria, of whom, however, 12 were already far advanced, and died. 
Of the total 68 treated, 30 returned to the factory, and 26 were lost sight 
of during the period of convalescence. This last figure is a little dis- 
couraging, but when we consider the class of laborers with whom we dealt, 
it is not excessive. The 30 patients who returned to work were probably 
the best advertisement we could have had. Gradually their presence in 
the factory led to greatly increased opportunity to care for the whole 
body of workmen, and would surely tend to bring to the notice of the 
nurse early cases of tuberculosis which might otherwise escape observation, 
The “cures” made it easier to induce patients to accept sanatorium care, 
and went far toward making the doctrine of health understood in the 
factory. In time, even the Negro succumbs to the argument presented by 
this living proof of the possibility of cure, and the Negro cases in rapidly 
increasing numbers find courage to present themselves for examination. 


RECOMMENDATIONS 


Although this was the first industrial nursing service established in a 
tobacco factory in Richmond, it came, of course, after much excellent 
work elsewhere had not only blazed the trail, but mapped out the method 
of procedure. It is easy in the face of these real accomplishments in 
factory nursing to make recommendations. The ideal is, naturally, the 
fully equipped medical department. If this is impossible of attainment, a 
medical examination before employment would prove a stepping stone 
to the complete department. Certainly such an examination would enable 
the company to reduce the number of cases of tuberculosis which enter 
their employment. Clinical and nursing facilities should, however, be made 
available to ensure the possibility of aiding the unfit to return to health. 

Almost all factories, after the firm and the foremen have been educated. 
in health work, will modify their hours a trifle to permit the tuberculous. 
to have employment without incurring serious risk of a second breakdown. 
This ability to continue at the job is something which must always receive 
full consideration from the nurse. Rest rooms, permission for a short 
afternoon rest, a little longer lunch period, nursing supervision including, 
regular weighing, temperature records and a reasonable amount of home 
supervision are all attainable even in large factories. An adequate medical 
department is the ultimate goal, but adequate nursing supervision to protect 
the lives and health of the factory employees is a good half-way station. 


FINDING A JOB FOR THE EX-PATIENT IN 
NEW YORK CITY* 


By Mrs. Atice C. Kien 


New Yorx« City 


(Abstract) 


THERE has been a growing recognition in the past five years on the part 
of tuberculosis specialists, nurses, and a few sanatorium directors of the 
general importance of after-care for the ex-patient and particularly of the 
necessity for supervising his industrial readjustment. 

Much in the way of vocational adjustment of the tuberculous has already 
been accomplished. Occupational therapy is an established institution in 
most sanatoria, and undoubtedly contributes to maintenance of the work 
spirit, if not to vocational guidance. Farm colonies in England, Dr. 
Philip K. Brown’s pottery works at Arequipa Sanatorium in California, 
the hammered silver plant at Gaylord Farm in Connecticut, the Altro 
Shop, a shop for garment workers, run by the Committee for the Care of 
the Jewish Tuberculous in New York City—these are some of the notable 
achievements in the field of vocational training for the tuberculous. 

The New York Tuberculosis Association has carried on some re- 
habilitation work for several years. It maintains the Reco Shop in 
cooperation with the Veterans Bureau—a shop where cabinet work, jewelry 
making and watch repairing are taught to ex-service men convalescing 
from tuberculosis. It has conducted a service of consultation, assistance 
in hospitalization, and follow-up for certain large commercial and indus- 
trial organizations in the city, such as banks, department stores and fac- 
‘ories. Through these two departments it has gained some experience 
n evaluating the work capacity of ex-patients, and about a year ago 
lecided to put this experience at the disposal of the general public through 
he organization of what is known as the Vocational Service, a vocational 
ruidance and employment bureau for negative sputum, quiescent and 
itrested cases of tuberculosis. The plan was conceived as a threefold one: 


1) To determine by carefully controlled experimentation, what types of 
jobs are suited to the ex-tuberculous; 3 : 

2) To help the ex-patient to such jobs and to give him the benefit of 
periodic medical examination and social service assistance in his home; 

3) To educate the general public, employees, patients, their families and 

__ physicians as to the type of work proving suitable, and as to the type 
of patient that may be safely employed. 


tee 
-*This paper is published in full in the JOURNAL OF THE OuTDOooR LIFE. 
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Our general plan of action has been to get in close cooperation with 
sanatoria, clinics, private physicians, family welfare agencies, and other 
organizations for helping the handicapped, and urge them to refer patients 
to us. This they have been most ready to do, recognizing that place- 
ment of the tuberculous is a ticklish business, and our new cases run 
about eight a week. 

As soon as the patient comes to us, he is examined by our physician 
after a history has been secured both from the patient and from his 
clinic or private physician. While we are waiting for the sputum report, 
the patient’s name is cleared through the Social Service Exchange and a 
form letter requesting a record of their contact with the case is sent to 
any organizations which have been in touch with the patient or his 
family. Then, on the basis of the physician’s recommendation, the pa- 
tient’s desires—if he has any—and the composite history that we have 
been able to piece together, we determine the type of job suitable and go 
out to find it for him. 

As soon as possible after the applicant has come to the Vocational 
Service, our social service worker visits his home for the purpose of seeing 
that the physical surroundings are good, and to win the cooperation of the 
patient and his family. Every applicant to the Bureau is examined once 
a month in our weekly clinic, which is held in the evening so that it will 
not interfere with the patient’s job. These monthly examinations we 
plan to continue for two years after the applicant comes to us, or as much 
longer as may be needed. 

The staff of the Vocational Service consists of a director; part time 
of the examining physician; two placement officers who divide their 
time about equally in the office, interviewing applicants, and outside, inter- 
viewing employers; the social service worker, who visits homes, cooperat- 
ing organizations, and assists the physician at clinics; and clerical help, 
consisting of one full-time and one half-time stenographer. Most ol 
our equipment for this Bureau comes from a special grant made by the 
Laura Spelman Rockefeller Memorial, and was given on a three yeal 
basis, to launch the experiment. | 

Our experiment is still embryonic and any dogmatic statements abou! 
it at this stage would indeed be presumptuous. Certain trends, however 
do seem obvious and may justify tentative conclusions. | 

First as to difficulty in securing jobs. We have found that it is prac 
tically hopeless to try to place the ex-tuberculous in any large firm whicl 
has periodic medical examinations, sick benefits, insurance, etc. In th 
smaller firms, while our workers are nearly always met with a refusa 
at first, we find that if we can talk to the man at the top and the foremal 
we can usually sell the idea. 

As to the type of job suitable—we have long since given up looking fo 
light outdoor work except for the laborer who has never worked insid 
and never will. Assembly work on electrical apparatus, fire alarm boxes. 
telephones, radios, x-ray apparatus, etc., seem to be our standby for sho. 
types. Clerical work in small offices where there is not the rush aul 
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danger of excessive overtime; packing light goods; inspecting; labelling; 
cashiering; woodworking where a blower system disposes of dusting ; 
machine feeding—all of these, and many other jobs are suited to special 
types. 

If a man or woman is under 30 and has no trade or training or can’t 
go back to the trade he had, and has sufficient ambition to profit from 
training, we recommend a suitable vocational training course to the State 
Rehabilitation Bureau. The Bureau pays the tuition, we supply the 
medical supervision, and in many cases a family welfare agency pays the 
living cost during training. 

One of the problems which we have not solved is what to do with the 
part-time worker. Here and there with much searching we are able to 
find an occasional part-time job, but those we find are way out of pro- 
portion to those we need. Apparently the regular channels of industry 
are never going to absorb our part-time workers. The only solution is a 
sheltered shop of our own, conducted for therapeutic purposes and there- 
fore probably run at a loss. In the meantime the Altro Shop takes as 
many Jewish workers as it can, and the others we have to farm out, here 
and there. 

Of the medical results it is too early by at least a year to speak. A 
few of our applicants have broken down on their jobs; many have gotten 
better, but the Service has been in existence only nine months, which is 
not a long enough period for a real test, and most of the applicants we 
have not known even that long. 

In taking a bird’s eye view of our experience thus far in the Vocational 
Service it is interesting to note that our difficulties have not all been where 
we expected they would be. We anticipated much obduracy on the 
part of industry toward employing the ex-patient, and possible antagonism 
on the part of family welfare agencies to our visiting in their families. 
As a matter of fact the patient, not the employer, needs the persuading. 
Many are afraid to work; many have had to idle until it has become a 
habit. In all such cases, the work of the nurse or family visitor is in- 
valuable. She is the one who must finally develop the right attitude of 
mind in the patient and his family. The case worker of the family 
welfare agency has worked in close cooperation with our worker in all 


_ cases and welcomes rather than objects to her participation. 


| 


Much of the case worker’s task as it is at present will be rendered 
unnecessary when those who handle the patient from the first detection 
of his disease learn to keep in mind that curing is a demoralizing process, 
and that it is not of much use to heal a man’s body if his ambition and 
self-respect are lost in the process. 


COUNTY CASE FINDING IN TENNESSEE 


By Mattie E. Coteman, M.D. 


NASHVILLE, TENN. 


WHEN I entered this work in 1920, I was employed by the Tennessee 
Anti-Tuberculosis Association as field nurse. Through the encourage- 
ment and splendid help of the Association and the executive secretary, Mr. 
J. P. Kranz, the colored people now have a well-organized branch known 
as the Tennessee Colored Anti-Tuberculosis Society. 

As field nurse, it was my duty to visit counties and make health sur-_ 
veys in order to ascertain the number of tuberculosis cases, to call the 
attention of the general public to the great death rate among our people 
from tuberculosis, and to point out some steps that might be taken to — 
diminish the alarming death rate. 

It was a large undertaking for one worker. But some splendid results 
have been achieved by the use of literature, health slides, addresses, per- 
sonal contact and a ceaseless campaign of education. Emphasis has been 
laid on hygienic habits, suitable housing facilities, sufficient amount of 
properly prepared food, cleanliness, overcrowded sleeping quarters, proper 
ventilation in the home and at work. 

For two years I was in the field. At the end of that time the managing 
director, Prof. Ambrose Calliver of Fisk University, was forced to resign 
on account of the pressing obligations in his school work. Hence, I was 
promoted as managing director of the colored work of the state of Ten- 
nessee. | 

In this position, it has been impossible to do the same amount of field 
work, but I have been able to do some group work through lectures, by 
visiting schools, churches, conventions and conferences, lodges, factories, 
laundries, mills and foundries. In fact, wherever our people are gathered 
in large numbers, we have made an effort to reach them. We have the 
most encouraging cooperation from the employers. Big firms have long 
since learned the importance of having a healthy crew for it has to do 
with an unbroken work program. In a large number of places where 
men and women are employed a doctor is engaged to look after the health 
of the employees. One noted physician has said that “the south could 
not make a better investment that would pay in the future than the in- 
vestment to Negro life extension.” The Negroes are making his statement 
true by accepting every opportunity given them and they appreciate every 


chance to prove themselves true American citizens. 
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METHODS OF FINDING 


It might be of interest to you to know how this work js done in Ten- 
nessee among the colored population. To give you that information we are 
going to take Haywood County as an example. 

My first work was done in that county. The population is 25,000; 
eighty per cent. of the population is colored. The county chairman of the 
Tennessee Anti-Tuberculosis Association, Dr. J. E. Edwards, requested 
Mr. Kranz to send me to Haywood County to make a survey among the 
colored of that county. His interest was so great for the better sanitary 
conditions among the colored people that the first work done in that 
county by the Tuberculosis Association was done for the colored people. 

When I reached Brownsville, the county seat, | went to see Dr. Ed- 
wards and he gave me a list of all the white and colored physicians and 
insisted on my seeing them personally. On making the visits I told the 
doctors that I would not interfere with their methods of treatment and 
would give no advice. I wanted only to improve the sanitary conditions 
and try to help improve the manner of living. I was given the heartiest 
cooperation and the privilege of visiting any and all the patients. The 
doctors were well organized through the advice of Dr. Edwards. 

The colored chairman was employed to take me to all the schools in the 
city and county, to churches, and to communities where our people are 
thickly settled. On large plantations where numbers of colored people 
lived, arrangements were made for house visits. 

An appointment was made for me to meet the mayor, health officers and 
city officials. They gave me all the indorsement and cooperation that could 
be expected. One of the greatest assets was the splendid help given by 
some of the best white ladies of Brownsville. They were quite interested 
in the survey of the colored people and offered their services in any way 


_ that I might make a thorough investigation of the living conditions of 
_ the colored people. They realized the importance of knowing the sanitary 
conditions of the home of the cook, house girl, nurse and washerwoman. 


Hence they made a request that I make a report of my findings. 

I made the report to the wife of a leading lawyer of Brownsville who 
was also a member of the County Tuberculosis Association and was un- 
usually interested in the work. She was very complimentary in her 
femarks about the work that had been done in their county. I really 
enjoyed the work because of the splendid cooperation given by both races. 

There were some recommendations made relative to certain conditions 
which could only be corrected through those big-hearted women. There 
Was very much accomplished in a certain section where more than 50 


_ Negro cabins were owned and rented by one big real estate dealer. At 


that time they really were not fit for living quarters. After the survey 


_ they were put in splendid condition, cleaned up, whitewashed and made 


more comfortable. We were given publicity through the county paper. 
All of this was due to the well organized work of Dr. Edwards. 
In health surveys there must be an outlined plan suited to the particular 
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race or people for which the survey is made. I found that I could not 
make visits to tuberculosis patients only. I had to make my visits general 
in the community. The tuberculosis suspects would not then resent my 
visiting them. Almost invariably they ask who sent you and if the doctor 
said they had tuberculosis. 

It has been no small task to convince our people that tuberculosis can 
be contracted by eating and drinking after tuberculous patients and by 
careless expectoration and coughing. It is also a hard proposition when 
tuberculosis is discovered in the family to isolate the patient or send him 
to a sanatorium. 


THE NURSE, A MAKER OF STATISTICS* 


By Emma DuKE 
New York 


THE nurse is primarily a maker of health and secondarily a maker 

of other things, including statistics. Statistics, however, is an important 
001 of her job and a tool that she must frequently fashion for her 
ywn and allied health fields. The sooner she recognizes the responsibility 
md seizes it the sooner will she develop her interest and satisfaction in 
ier statistics making. 
In the broad field of public health, theories and procedures are by no 
neans axiomatic. Many are still on trial and remain to be proven. Rural 
nd urban communities everywhere are challenging the claims of the 
falue of the nurse. Some are dropping their nursing services. This 
loes not mean that in all cases the nurse has failed in what she has 
elieved to be her instructive and nursing duties or that the community 
as analyzed its needs and, by test, found that the public health nurse 
as not met such of the needs as properly come within her field. It too 
ften means that the nurse has not had the ability—or, as she would per- 
aps put it, the time, to sort out for scrutiny and consideration the com- 
lunity’s health needs on the one hand and to explain her own program 
ad accomplishments on the other. Under such circumstances she has 
0 right to expect support. 


One can realize the nurse’s position. She sees a much bigger field, 
‘any more problems, than one person can meet. Or a nursing organiza- 
on finds a field that needs more nurses or other personnel than its funds 
ill admit of. As with all the jobs and problems of life, one has to 
msider how much of the work one can handle, allowing due time 
mw keeping the community advised of conditions, program, and accom- 
jishments. After this process of discriminating between essentials and 
)a-essentials, with due consideration of the administrative policies, a 
fogram of principles of procedure and of allotment of time must be 
‘urageously lived up to and the temptation must be resisted to deal with 
te other apparently immediate needs that will forever arise outside the 
fogram chosen. ~ 


Statistics do not tell the whole story, but they are an integral part 
ad the prop upon which much of the story must ultimately stand. 

In a conference such as this no doubt questions on matters of detail 
aecting records are more to the fore in the nurse’s mind than those 
Caling with general principles. A volume, rather than a short paper, 
iineeded to cover such detail, but before going into the matter of the 
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nurse’s records it may be in order to mention some of the kinds of health 
knowledge which already exist. 

More than three thousand years before Christ the Egyptians began to 
gather statistics*—statistics of population and wealth—in order that they 
might have an intelligent plan for building the pyramids, which still endure. 
The nurse must acquire knowledge—statistical and other—to contribute 
to her own and other health fields in order to build health, which is some- 
thing far more elusive and subjective although none the less real than 
the pyramids of stone. And it is her obligation so to proceed that her 
structure shall not be less enduring than the pyramids. 

What community statistics will she be expected to know and seek? It 
may be that she will be asked to make a sanitary survey, but responsibility 
for doing this should be put upon some local group. The nurse can, 
however, secure from the United States Census Bureau details concern- 
ing the age, color, and nationality of the people of her community. It 
will be her responsibility, from year to year, to furnish birth, disease, 
infant mortality, maternal mortality, and other mortality statistics. 

An explanation of the term “infant mortality rate” has been requested. 
An infant mortality rate is the number of deaths of infants, aged under 
one year, during a single year in a given community per 1000 births in 
that community during the same year. Some one recently said: ‘We had 
only 300 births, not 1000.” In that community, if there were 29 infant 
deaths, then 29/300 of the babies born died under one year of age. To 
reduce this fraction to a decimal we would proceed as with any fraction. 
The fraction 1/8 simply means one divided by eight, or 12.5 per cent., 
or 125/1000. Divide 29 by 300, add enough decimals, and obtain an in- 
fant mortality rate of 96.7. 


If the nurse is working in a state which is so unprogressive that its 
births and deaths are not registered and its communicable diseases are 
not reported, it becomes necessary for her to make available for her 
community the vital statistics for the rest of the country in so far as it 
lies within the registration area. She can, however, with the assistance 
of the Health Department of her state, become a factor in securing ade- 
quate vital statistics. But let us assume that she lives in the Federal 
Registration area, including the majority of the population of the United 
States, where births and deaths are registered. 


For a health program, knowledge of the kinds of sickness prevailing 
for some years past and conditions which are factors in producing this 
sickness are essential, as well as knowledge of the severity of illnesses, 
as measured by degree of fatality i. e., the relationship between the number 
of cases of a given illness to deaths from the same cause, etc. She must be 
able to state the extent to which infants die in her community as compared 
with other places. In Oregon, Minnesota, and Nebraska the number of 
infant deaths per one thousand live births per year, or, the infant mor- 
tality rate, is in the fifties, according to the latest figures. In Delaware 
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and in the cities of South Carolina and Wyoming, the rate is a hundred 
or more. 

Support for prenatal and maternity nursing programs all over the 
country has been aroused largely because of statistics presented. In this 
country deaths from causes originating in pregnancy and confinement 
take an annual toll equal to the population of Athens, Georgia. In 
Athens last year five such deaths occurred. The number is not large 
and perhaps the rate which this gives, namely 10.9 per 1000 live births, may 
not seem high. But it is over 50 per cent. higher than that of 6.6, for 
the United States as a whole, which rate produced 18,000 maternal deaths. 
Athens, therefore, is furnishing more than its share toward the 18,000 
fatalities from this preventable cause. What is the maternal mortality 
rate for your own community? Divide the total number of live births 
in 1923 into the’'number of maternal deaths in 1923, as soon as you re- 
turn home and then write to Dr. R. M. Woodbury, U. S. Children’s 
Bureau, Washington, D. C. for a statement of conditions in other states 
and other countries in this respect. Child bearing is less of a risk in 
most European countries than in America. These countries, however, 
are not complacent about their conditions and more and more prenatal 
care through doctors, nurses and clinics is being advocated. 

The operation of the Shepard-Towner law, if taken advantage of by 
your community, will certainly help in this respect. For information 
about its operation and for statistics showing the need in your own com- 
munity, you, as a maker of statistics should write to the Children’s Bureau 
in Washington and ask for facts and figures concerning maternal mor- 
tality and the operation of the Shepard-Towner law. 

Tuberculosis, as you of course know, causes more deaths than any other 
disease. If a community wishes to improve its general health and lengthen 
life, it must vigorously attack this problem. The nurse must let it know 
the number of persons who lose their lives annually from tuberculosis. 
The Mortality Reports of the United States Census will furnish the 
basic facts, and if a city is too small to be separately shown, at least the 
figures for the country will be given, unless the work is in one of the un- 
progressive states that is not included in the death registration area. 

As a maker of statistics the nurse should also get in touch with the 
National Tuberculosis Association in New York for figures and inter- 
pretations thereof, as well as for proven means of combating this scourge. 

The nurse may be called upon and should be equipped to furnish her 
community not only with sound statistical accounts of the conditions 
just referred to but she must also know how to seek statistics concern- 
ing all other health and community facts that have been collected by 
official agencies. She will need to communicate with the following officials 
of the United States Government in Washington, D. C.: Chief Statisti- 
cian for Population and Chief Statistician for Vital Statistics both of 
the U. S. Census Bureau; Director of Medical Service and Director of 
Statistical Service, both of the U. S. Children’s Bureau; and the Surgeon 
General, U. S. Public Health Service. It is assumed that she will have 
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established friendly relations with her own state Health Department and 
feel free to call upon it for any kind of statistical aid. 

But the kind of record which she must keep of her own work is gen- 
erally the nurse’s greatest statistical worry. She does not wish to spend 
a disproportionate amount of time in an office on record work when her 
field needs her. Sometimes a set of records is handed to her and she 
is required to.conform. Even in such a case the nurse should give some 
thought to these records beyond that required for filling in spaces. Her 
records will be of more practical use and of greater interest if she will try 
to think out the practical uses to which they may be put. 

It is impossible to set up a model system to fit all nursing organizations. 
A social service organization which has developed a nursing division and 
has skilled supervision and skilled workers in the social service field 
can, if it has the funds, intelligently handle records that might not be 
necessary for a strictly public health nursing organization. Nursing or- 
ganizations seldom have skilled assistance to bring to bear on an interpreta- 
tion of the findings derived from voluminous records. Two or three 
clerks may be top heavy for a small nursing organization and yet con- 
stitute but a small amount proportionately of the administrative costs of 
a larger group. 

In planning a record, questions to be answered are what is the use to 
which it shall be put and how can the maximum of value be secured at 
a minimum of nurse and clerical time. The record should certainly lend 
itself to use as an instrument or tool for facilitating the work of the nurse 
in preventing and caring for illness. It should be a means of measuring 
the amount and character of work done and of the nurse’s accomplish- 
ments. The record should also serve as a basis for computing details 
of the costs of caring for various kinds of illness, costs of instructive 
work and so on. The fact that an item is “interesting” is not in itself 
sufficient justification for its inclusion, without consideration of the 
amount of clerical assistance available, and without definite plans for 
definite use of material gathered. 

Merely to take over records of another organization on the assumption 
that that which is, is right is inexcusable. The questions to be answered 
are: first, Does the record aid the nurse in understanding her problem 
of the individual or his family, and, second, Will the records as devised, 
when assembled or studied give a complete nursing picture and show com- 
munity health facts with which a nursing organization, as such, can prop- 
erly concern itself. 

It is frequently assumed that, because she, in her daily work, visits a 
number of homes, a nurse can be asked to ascertain interesting sanitary, 
social, economic and other items. It is most costly to wedge in these 
extra items on the nurse’s record. The thing which happens most fre- 
quently is that the nurse secures the data in but a limited number of 
cases or she spends a very large amount of time in the home harassing 
the family to secure the data and a large amount of time in the office 
jamming the facts into the permanent records. When these facts are 
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spread upon the records, the organization itself is commonly lacking in 
the skill and the funds necessary for a proper analysis of the findings. 

Please bring to mind now some medical case, not a tuberculosis, pre- 
natal, maternity, or baby case. In order not only to care for the patient 
but to do a well rounded piece of health work in the family, ask your- 
self if the following items on a record would or would not be essential 
and serviceable: patient’s name, address, nativity, color, sex, age, and 
date admitted, by whom referred, physician’s name, diagnosis, physician’s 
orders, and occupation of patient, together with composition of family 
with age and health of each child under 16 and the occupation of the 
head of the family. For the moment assume that no other data will 
be secured. 

Such items as may have been decided upon for a new case record 
should be noted in the home, as soon as a case is admitted. Deferring 
until a later visit is excusable only under exceptional conditions. The 
items noted should be transferred later to a family folder into which 
all health and sickness records for a given family are filed. If other 
members of a family subsequently become patients, obviously, items on 
the composition of family ido not have to be re-secured. 

On the day of each subsequent visit, the condition of the patient in 
detail, the work done by nurse and the charge for the visit should be 
noted on a day sheet where all cases visited on a given day are listed. 
The items are later to be transferred to the permanent record on file in 
the family folder. 

When the case is faced entries should be made on the day sheet show- 
ing “dismissed,” to whom dismissed, and condition on dismissal. The 
number of days carried and number of visits made should be computed 
and recorded on the permanent record. 

For the moment think of the record merely from the standpoint of 
its immediate value to the nurse working in the field and not at present 
in relation to its subsequent use for a monthly, annual or other report, 
or as material for a survey or investigation of social or sanitary con- 
ditions. 

If a nurse goes on a case as a substitute, first studying the record in 
advance, with or without conversation with the nurse who has preceded 
her, will the items listed be sufficient to give her a picture of the patient 
and family or does she really need, in order to carry out proper nursing 
_ procedures, to have her record show whether or not the water supply 
was in the kitchen, in the hall, or in the yard; whether the toilet was 
connected with the city sewer or a private sewer; whether on the day 
when the nurse who preceded her called, the garbage happens to have 
been covered or exposed? Would the presence or absence of these items 
on a piece of paper, in the nurse’s bag, or back in the office, really modify 
the kind of care given the patient? In doing a well rounded piece of 
public health work for the family, however, the nurse of course must 
observe many more details than it is possible for her to put into a record. 
The question is, does the burden put upon the nurse of reducing to writing 
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a lot of information concerning housing, sanitation, economic conditions, 
religious beliefs, occupation of persons other than the patient and the 
head of the family have any compensating value for the nurse and patient? | 

This does not mean a failure to appreciate the fact that in exceptional 
cases some or all of the questioned items may be useful. It means, 
however, a grave doubt as to the value of making a record of certain. 
items so frequently routinely required by nursing organizations, espe- 
cially when such organizations are without personnel technically trained 
to analyze and interpret the results. 

Organization directors frequently say with pride: “We have a mass 
of valuable unused material.” Is a nursing or social service organiza- 
tion justified in routinely requiring material which neither its time nor 
funds have enabled it to utilize? Is the belief that some day some- 
body may wish to search out nuggets a sufficient justification ? 

If we add five, ten or twenty per cent. to the time required for keep- 
ing records, we diminish proportionately the time that may be spent on 
the nurse’s main job, i. e. definite preventive, instructive, and bedside 
work. In the past when the nurse has been asked routinely to secure and 
record facts which she saw were never utilized, did she not become lax 
and careless in her record work? Is the dread of records, so common 
among nurses, an indication of a defect among these young women, or 
is it an indictment of complex, impractical records? 

The items suggested as valueless on a nursing record from a nursing 
case standpoint are also questioned from other standpoints. These ques- 
tioned items, to repeat, concern details of sanitation, housing, economic 
conditions, religious beliefs, and occupation of others than patient and 
head of family. The value of these items in certain types of survey is 
unquestioned. Sometimes the nurse is the best person available for 
such a survey. No objection to that; the objection is to the idea of a 
nurse securing social, economic, or sanitary survey material as a side 
issue and making it a routine requirement, when her greatest value lies 
in her concentration on her main job. 

For tuberculosis cases, the several nurses who deal with the patient 
are perhaps assisted in the care of the patient and the prevention of 
the spread of his illness if the record will routinely show them perhaps 
such items as positive or negative sputum, night sweats, hours of sleep, 
amount and kind of exercise and such physical conditions and health 
habits as may affect nursing. procedures—the kind of care and instruc- 
tion given the patient and family. Or any other items which the techni- 
cian, if we may so call the nurse, really decides, after careful thought will 
be of general service to the individual nurse or to the field of nursing. 
Disease symptoms which are essential for a physician’s record are not 
necessarily important and useable on a nurse’s record. 

For prenatal cases the records might perhaps show (in addition to 
the general items for all new cases) at least the month of pregnancy in 
which the patient was admitted to the nursing service, the month in which 
the physician began to give prenatal care, the months in which urine 
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analyses were made and pelvic measurement and blood pressure taken, 
and when dental care was secured; as well as signs of complications, and 
in addition, a record of previous pregnancies. The nurse receives prac- 
tical help if she keeps careful record of such conditions concerning her 
patient, and the records themselves will lend themselves to purposeful 
analysis. 

From the standpoint both of statistics and of nursing, it is believed 
much of the detailed information routinely called for on some prenatal 
and maternity records, however, is superfluous. The value of a sound 
record of course is not to be measured merely from a statistical stand- 
point. 

Under “condition of patient’? the nurse should make fully as complete 
a statement as she would make if she were regularly reporting to a physi- 
‘Cian on a private duty case. Her province is to get the mother to seek care 
by a private or clinic physician and not to secure for her own, the nurse’s 
record, the medical histories upon which a physician’s, but not a nurse’s, 
procedure and treatment depend. The cost in time (therefore money) of 
routinely requiring a record of points not essential to the patient’s nurs- 
ing care, even though of value in certain phases of medical research, 
should be given thoughtful consideration. 

For baby work, the nurse can serve better if a record is made of 
conditions at birth and of details concerning feeding, development, and 
growth,—these last three to be recorded at each visit. 

In addition to her records of individual cases, some record of a dis- 
tribution of the nurse’s time and her expenditures is essential. If a 
community decides to establish clinics, to do school work, to have nurses 
accompany patients, etc., it should be in a position to ascertain, from the 
records, the amount of time spent in these ways. 

Some of the larger cities have developed nursing services which have 
become social service agencies as well. In others, a flourishing social 
service agency may have developed a nursing service. Here the funds 
and personnel available sometimes permit of the routine collection, by 
the nurse, of a mass of material that really has social value. 

Even for such organizations grave doubt exists as to the wisdom of too 
greatly widening the scope of the routine record. The content of the 
routine public health nurse record is one question and the matter of 
utilizing the nurse as a social service investigator is another. Public 
health nurse courses are not courses in social investigation. The fact that a 
nurse goes into many homes and sees at first hand a great variety of 
social, economic and sanitary conditions does not of necessity transform her 
into a competent case worker in the full sense of the term or make her . 
a competent social investigator, even though she has put into her hands 
a voluminous record, good perhaps from a social investigation stand- 
point. 

It seems sound to conclude that in order to have records which will 
be useful tools for the nurse and afford a basis for sound statistical 
analysis, 
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(1) Every item or question should be framed so as to call for the type 
of answer which will be clear to all nurses or others who properly have 
access to the records. | 

(2) That no item of information be called for concerning a patient, 
unless the knowledge will affect nursing procedure or be of value in ac- 
counting for the amount and character of work done and its costs. 

(3) That the points covered will permit of noting in monthly and 
annual reports the number of cases admitted and dismissed, by diagnosis; 
the number of visits and days carried on an average for each disease or 
condition; the number of cases which had instruction and the number 
which had bed-side care, according to diagnosis; the distribution by age, 
sex and color according to diagnosis or condition; the condition upon 
dismissal and to whom dismissed according to diagnosis; the month of 
pregnancy in which prenatal cases were admitted and the number of 
months carried; the number of confinements resulting in miscarriage, 
still birth or live birth. In addition to that, the average number of visits, 
days carried, etc. should be shown for each kind of case. 

As a matter of fact, no ready-made program can be given the nurse for 
the making of statistics from her records. If we expect communities 
to pay for the nurse we must cut down the expense of her record and 
statistical work wherever possible, but on the other hand must seek pro- 
vision for fuller and more adequate records where those in use fail to 
answer the questions that should be properly met. Each item on a record 
should be challenged from the standpoint of its definite value and the 
funds, plans, and personnel available for interpreting, evaluating and 
utilizing the information to be secured. 
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NINETEENTH SPRING MEETING OF THE AMERICAN 
SANATORIUM ASSOCIATION 


Tue Nineteenth Spring Meeting of the American Sanatorium Associa- 
tion was held at the Hotel Cecil, Atlanta, Georgia on May 6, 1924, the 
President, Dr. J. W. Pettit, presiding. Reading of the minutes of the 
last meeting was omitted as they had been printed in the Transactions 
of the National Tuberculosis Association. 

The report of the Secretary-Treasurer was presented, recording the 
deaths of Dr. William M. Hart, Dr. John H. Pryor and Dr. J. G. Pace, 
and the resignations of Dr. Joseph L. Spruill, Dr. M. I. Marshak and Dr. 
George Mannheimer, leaving a net membership as of today of 265. Ap- 
plications for membership were received from 


Dr. J. J. Cosgrove, Tupper Lake, N. Y. 
Dr fe i Squier, Battle’Creek;) Mich. 
Dr Gisk. Steele, Verona) N. J: 

Dr. W. C. Breidenbach, Dayton, Ohio. 
Droja i strobel, Valhalia;-Nv Y. 

Dr. B. M. Harmon, Verona, N. J. 

Dr. R. L. Cunningham, Monrovia, Calif. 
Dr. E. R. Ware, Los Angeles, Calif. 
Dr. C. H. Bundsen, Denver, Colo. 

Dr. W. J. Ryan, Pomona, N. Y. 


On motion, the Secretary cast one ballot for these applicants. 


The Treasurer’s report indicated a balance of $50.48, which the Auditing 
Committee after an inspection of the books, reported as correct. 

Consideration was given to the new Constitution and By-Laws, and the 
action of the Executive Committee in authorizing the organization of 
an Eastern Section, a Mississippi Valley Section, which represented the 
former Mississippi Valley Sanatorium Association, and a Southern Section 
for which application had been filed as of this date, was heartily approved. 
There was some informal discussion as to defining regional limits of 
sections, method of collecting dues and the like, and it was felt that these 
matters might well be left to interpretation by the Executive Committee 
of the Constitution adopted at Santa Barbara. 

Communications from Doctors Brown and Knopf, enclosing letters with 
regard to collections for indigent physicians engaged in tuberculosis 
work in Germany and Hungary, were received and, after some discussion, 
it was decided that action should be taken similar to that of the National 
Association, namely, to leave the matter to agencies already established 
for this purpose. 
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The Secretary brought up the request of the National Association to 
consider definitions of sanatoria, rest homes, etc., and on motion, the 
President appointed Doctors Boswell, Chairman, Pollock, and Coon, a 
committee to consider and report upon this matter. 

Dr. White spoke briefly on the question of the importance of research 
and laboratories in solving the tuberculosis problem; gave a short exposi- 
tion of the genesis and general plan of encouraging research in sanatoria, 
and suggestéd the appointment of a committee to consult and co-ordinate 
with the research committee of the National Tuberculosis Association 
in this matter. On motion, it was decided that such committee be ap- 
pointed, and appointments made by the incoming president. 

The reports of committees were then taken up. That on Unified Sana- 
torium Records had no report to submit because of the death of its 
Chairman, Dr. Pace. On motion, the President appointed Dr. Barnes 
new member of this Committee in place of Dr. Pace, and Dr. Bosworth 
Chairman in place of Doctor Pace, with instructions to report at the 
next meeting. 

The Committee on Sanatorium Administration Standards offered no 
report, and it was decided that as the work for which it had been appointed 
was essentially complete, the incoming President should, if necessary, 
appoint a new committee to confer with representatives of the National 
Association on the revision of the standards previously adopted. 

On motion, the Committee of which Dr. Amberson was chairman, 
which reported at the 1922 Meeting on the Revision of the Classification 
to Include X-ray Findings, and of which the other members were Dr. 
Charles S. Rockhill and Dr. A. B. Craddock, was reappointed to take up 
the request of the National Association for report on Classification of 
Extra Pulmonary Forms of Tuberculosis. 

The Association then proceeded to the election of officers, the following 
presented by the Nominating Committee, headed by Dr. English, being 
elected unanimously without contest: 


Dr. F. M. Pottenger of Monrovia, Calif., President. 
Dr. David R. Lyman of Wallingford, Conn., Vice-President. 
Dr. Walter L. Rathbun of Cassadaga, N. Y., Secretary-Treasurer. 


SANATORIUM HOME PROGRAM 


Consideration was next given to the scientific program. The first 
topic for discussion was the Sanatorium Home Program. Dr. Pattison 
of the National Association reviewed the history of the idea and the 
approval given by the American Sanatorium Association at its meeting 
in New York a few years ago, and explained that no action had been 
taken as yet because of lack of funds and organization, but that the 
National Association had the matter under study and consideration. Dr. 
Wheaton of Chicago spoke of the necessity of treating large numbers of 
cases in their homes, the measures which had been instituted in Chicago 
to meet this situation as well as other procedures of the Chicago Municipal 
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Tuberculosis Organization. He felt that the organization of a suitable 
home under these conditions for proper treatment of patient was quite 
practicable. Dr. Bronfin of Denver was the first of many speakers, in- 
cluding Dr. McSweeny, Dr. J. W. Pettit, Dr. F. C. Smith, Dr. William C. 
White, Dr. H. L. Barnes and others, who laid stress on the point that it 
was so essential that no confusion arise in regard to home treatment; 
that home treatment was not to be substituted for sanatorium treatment ; 
that this should be positively and definitely expressed, and not be left to 
anyone’s inference. Later in the morning, in closing discussion of the 
topic, Dr. Pattison made a detailed and careful explanation with regard 
to this point, stating that it had never been his idea, nor he felt that of 
anyone in the National Association at any time, to substitute home care 
for sanatorium treatment, to belittle or diminish the interest in sanatoria, 
or in any way do anything which could weaken their position; that the 
name he considered a poor one, and that it had doubtless been used in an 
endeavor to express the idea of continuing in the home proper after-care 
similar to the care which was given in the sanatorium. He welcomed the 
expression Sanatorium Extension Treatment or Service, which had been 
suggested by Dr. McSweeny. 

Dr. Bronfin spoke of the gap between sanatorium and normal life with 
reference to organized efforts to reestablish patients’ earning capacity. 
Dr. Britton of Chicago stressed the great necessity of careful organizing 
and supervising home treatment of any kind because of the great tendency 
of it to lapse to very low standards. 

Dr. Sloan felt that colonies were the only solution on a large scale 
for a large fraction of the ex-sanatorium cases, and that in any program of 
after care, they should be given a good deal of consideration. 

There was considerable discussion as to the minimum time which should 
be required in a sanatorium, and views in general seemed to run to over 
six months rather than three, and there was a general feeling that the 
longer the patient could stay in the sanatorium, the better off he was. The 
President, Dr. Pettit, spoke of the serious obstacles encountered in carrying 
out the program as outlined by Dr. Pattison, which he enumerated as, (1) 
that all sanatoria should be good, which was not so; (2) that all patients 
should be intelligent, which they were not; (3) that the homes of all pa- 
tients should be suitable, which they seldom were even if they were sani- 
tary ; (4) that there should be doctors who understood tuberculosis in every 
community, which was seldom the case; (5) all the other obstacles one 


could think of; in a word, ignorance of the matter on every hand. He 


thought that the Milbank Foundation in connection with its demonstra- 
tions might well try out this plan from the standpoint of a fact-finding 
commission and report the facts to the National Association for considera- 
tion by it and the American Sanatorium Association. He particularly 
thought that nothing should be done to give publicity to this idea at the 
present time, lest it be misinterpreted, and before some such demonstra- 
tion as he suggested was available, by which to judge its value. 

Dr. F. C. Smith spoke a word for the private physicians, stating that 
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he thought there was nothing in the idea that they could not or would not 
learn to handle the cases properly. 

Dr. William C. White warmly seconded Dr. Smith’s thought, and 
stated that he had the opportunity to watch closely the movement being 
carried on in Illinois under Dr. Pettit’s direction to interest and instruct 
physicians in tuberculosis, and was sure it was a success. He also said 
that he felt that in any form of follow-up, obligatory report by the patient 
was the most essential point and the weakest in our present program. 

Dr. E. R. Baldwin spoke of the necessity of organizing care for the 
patient for life, not simply for the duration of the illness. He felt that 
the chief difficulty in instituting it at the present time was the lack of 
people who know how to carry it on out of the sanatorium. As the 
country gradually filled up with recovered cases of tuberculosis, the 
problem would become a greater one, and must be met. He was willing 
to concede that the sanatorium was not the complete solution of the care 
of the tuberculous, and granted readily that something must be added, 
but he felt that the machinery had not yet been built for the purpose; more 
particularly, that there simply did not exist the group of sympathetic, 
intelligent, skilled nurses and doctors that was necessary. Dr. Barnes 
brought up the matter of so working out the scheme of after care that 
the support and not the antagonism of general practitioners of medicine 
should be aroused; he felt that the present arrangement, whereby the care 
of tuberculosis cases at home is divided between those who look out for 
them medically and the local association or charitable organization which 
provides material relief presents a difficulty in the way of carrying out any 
proper scheme of home care. 

On motion of Dr. Baldwin, a committee consisting of Drs. Baldwin, 
Forster and Barnes was appointed to draw up resolution expressing terms 
of the American Sanatorium Association’s viewpoint in this matter, and 
the following resolution was presented at the opening of the afternoon 
session, and unanimously adopted :— 


Wue_reas this Association fully realizes that the successful treatment of tuber- 
culosis requires continuous supervision during the whole period of the existence of 
the disease and for an indefinite time after discharge from institutions, 


Resolved that the American Sanatorium Association desires to express approval 
of the principle of extending into the homes of patients discharged from sanatoria 
the accepted standards of medical and nursing supervision, and further, that the 
details of sanatorium extension service be worked out by a joint committee of this 


Dr. Henry Boswell presented the following paper on Hookworm, 
Malaria, and Tuberculosis. 


-_—s 


HOOKWORM, MALARIA, AND TUBERCULOSIS 


By Henry Boswe ti, M.D. 


Sanatorium, Miss, 


I was asked by the President of this organization to read a paper which 
would contain some of the problems typically Southern, and 1 know of no 
problem confronting the Southern sanatoria men greater than the subject 
of this paper. 

In most of the Southern States hookworm infestation may be found in 
rural communities varying from 25 to 60 per cent. in the school age group, 
and from about 10 to 20 per cent. in adults up to forty years. It is found 
in all stages of infestation and presents a problem when found complicating 
in a breakdown with tuberculosis. No doubt it is one of the strongest pre- 
disposing factors in the breakdown of our rural citizenship. 

Hookworm is not often mistaken for tuberculosis by our profession, but 
when complicated with tuberculosis the latter is often overlooked until 
the advanced stages of the disease, when it becomes a problem to the 
sanatorium worker to rebuild a neglected physical wreck. Hookworm 
disease closely resembles tuberculosis in many instances, yet the writer 
has never seen but one case where the differential diagnosis was hard 
to make. This case came to our attention a few years ago when a woman 
was removed from a rural school with diagnosis of pulmonary tuber- 
culosis. She was sent to us with practically every clinical symptom of a 
moderately advanced case, including a moderate elevation of temperature 
daily, loss of weight, loss of strength, rigors, and occasional night 
sweat, but on physical examination and by radiograph, together with 
laboratory findings, we eliminated tuberculosis. On the routine examina- 
tion of stool a heavy infestation was found and treatment instituted with 
rapid recovery and clearing of all symptoms. In our own institution in 
the past six years it has been our misfortune to have many cases of hook- 
worm infestation complicating tuberculosis, and in no instance have we 
been able to note any marked improvement in these cases until the 
intestinal parasites were cleared. Of course, when we take into considera- 
tion the pathology of hookworm disease, it is easy to understand. 

First, we have the small punctures or ulcers to deal with where they 
fasten themselves on to the mucosa of the intestinal tract; and, secondly, 
the toxemia resulting from the injection of fluid and the growth of the 
parasites in the intestinal tract; the loss of blood resulting from that 
consumed by the parasites (which amounts to from one to two drops per 
parasite per day) and from the amount of free blood lost in the intestinal 


tract through these small punctures made by the parasite, finally produces 
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in the average case a severe secondary anemia, and this, when coupled with 
the anemia resulting from the active tuberculosis, presents one of the 
most serious problems in the successful treatment of the latter disease. 
The treatment of hookworm disease in tuberculosis presents a serious 
problem for the reason that it is more or less depressing, even to those who 
are tree of tuberculosis, and to those affected with moderately advanced 
tuberculous process it is far more so, often so depressing that it takes 
many days for the patient to feel any improvement. The drastic purging 
necessary to clean the intestinal tract, the loss of all foods for twenty-four 
hours, coupled with the depressing effect of thymol, chenopodium, or what- 
ever other drug may be used, necessitates the utmost care in the preserva- 
tion of the patient’s life. Following the clearing of the intestinal tract 
of all parasites the administration of iron in some form is usually found 
to be worth while. However, very often with the rich protein diet usually 
given in tuberculosis the blood rapidly returns to normal with its resultant 
good effect upon the patient. 


MALARIA 


While this disease is rapidly disappearing in the South, and we believe 
in the next few years will be completely eliminated, still it is today one 
of the serious problems from the standpoint of the sanatorium worker, 
not only from its predisposing effects in the breakdown of the average 
citizenship, but also from its depressing effect on the patient after the 
breakdown and for many months to come. In the South malaria has been 
the wall to hide mistakes of men who were careless enough not to avail 
themselves of modern methods of diagnosis. Too often when the pa- 
tient came in feeling bad, with loss of “pep” and the usual symptoms of 
beginning tuberculosis, he was diagnosed malaria and sent away soon to 
return for the same diagnosis, until finally the breakdown was so evident 
that his diagnosis could be made by one of his neighbors. 


In recent years, however, our medical profession have gradually come to 
understand that to practice successfully it is necessary to make a scientific 
diagnosis, and the gross carelessness is no longer seen in differentiating 
malaria and tuberculosis. Yet the greater problem comes in the fact that 
hundreds of people through our country have not only latent tuberculosis 
but latent malaria. In our institution in the hundreds of cases handled 
in the past several years those coming from the so-called malaria district 
of the state, regardless of whether they have a history of ever having had 
malaria at any time in their lives, or particularly for the last five to ten 
years, and with a routine negative peripheral blood examination, have, 
with two exceptions, developed distinct chills with their resulting ill 
effect within fourteen to twenty-seven days from their admission. Only 
recently a young woman who came into the institution several months 
ago with no history of malaria of herself, (members of her family last 
year had chills) and who had repeated peripheral blood examinations 
for the plasmodium all negative, developed one morning a severe chill 
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followed by the high temperature, aching, etc., found in malaria, and 
within three hours demonstrable parasites in the peripheral blood. 


These present some of the difficulties under which we work in our 
Southland. The differentiation of malaria and tuberculosis is easy, except 
in chronic malaria as differentiated from beginning tuberculosis. In 
these instances it requires careful examinations, including all of the known 
methods of diagnosis, particularly the radiograph and the subcutaneous 
tuberculous reaction. Malaria, when complicating tuberculosis, does not 
present the same serious problem that hookworm disease does, for the 
reason that the treatment of malaria-is not necessarily depressing. It 
has long been a custom in the South in treating malaria to give massive 
doses of mild chloride of mercury, and it has even been argued by some 
that malaria could not be cured without it. In the institution work, where 
we have handled in the past two years about one hundred cases of malaria, 
it has been our custom to institute specific treatment of quinine without 
any purgation, and our results have been uniformly good. The treatment 
of malaria does not interfere with the feeding in any way. Except in 
the first three days when we give ten grains three times a day, ten grains 
of quinine are given daily for six weeks, with no ill effects. The patient 
is comfortable in the day time and his dose is not dreaded as in hookworm 
disease. In our series of cases we have had only one to repeat the chill 
after the initial dose of quinine. Invariably the treatment of tuberculosis 
in these patients and the control of the malaria infection is just as 
satisfactory as in those of the non-malaria group. 


In conclusion, the routine laboratory examination will always make a 
positive diagnosis of hookworm infestation where present. Treatment 
for this can be instituted and if there is no tuberculosis complicating, the 
patient is usually practically well within three weeks. It is impossible to 
exclude malaria in the routine blood examination, except where the blood 
may be had immediately and within a few hours after a distinct chill. Yet 
in the majority of cases routine blood will demonstrate the presence of 
parasites. The treatment of malaria results in a positive cure within six 
weeks, a clearing of symptoms within three days; and lastly no examina- 
tion of a patient in the South is complete until the examiner is thoroughly 
convinced of the presence or absence of these three diseases. 


Discussion was participated in by Drs. McCain, Forster, Downing, Howk 
and F. C. Smith. The chief points brought up were the tendency of the 
Negro problem to transfer itself to some extent to the north; the lack of 
persistence of hookworm, even if transferred in too cold climates, and the 
advisability of always giving malaria a thought in connection with cases 
of tuberculosis, no matter where seen. 


* * * *k * * * 


Dr. A. M. Forster opened the discussion on the next topic—‘‘Short- 
comings of Sanatorium Treatment.” He touched on the following mat- 
Pers: 
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1. Architecture: the early primitive, crowded, cheap plant and the 
better conditions under the newer and better construction. 

2. Medical Care: Dr. Forster said that the family physician was not 
the only one who had faults and that in general he had a less narrow view 
of all general medical and surgical problems than did the sanatorium 
physician who was much given to ignoring these matters. That the mere 
having of tuberculosis oneself did not make a person a good doctor for 
the tuberculous. 

3. The Handling of Complications: That happily these were now 
beginning to receive some attention as evidenced, for example, by the 
interest in heliotherapy. That many years ago he had written and talked 
a great deal about the diagnosis and treatment of tuberculous laryngitis, 
and he still felt that it was a matter not given proper attention. 

4. Lack of Realization of the Importance of the Psychology of the 
Patients: They were sufferers from a long drawn-out disease, away from 
home in peculiar surroundings leading a strange life, and unless all these 
things were given attention, the best results could not be obtained. 

5. Diet: Dr. Forster spoke against the tendency to stock diets and 
against the idea that hiring a dietitian or having a diet kitchen or even 
paying a chef good wages would solve the problem. The only solution 
he felt lay in concentrating on it as perhaps the major problem of the 
institution and applying active intelligence to it every day. 

6. Tuberculosis Nurses: of whom there were still too few and too few 
facilities for training. 

7. The Lack of Active Cooperation by the Sanatorium with Other Fac- 
tors in the Anti-tuberculosis Campaign. The treatment of the patient in 
the sanatorium was not sufficiently tied up with the treatment of the patient 
before and afterwards. 

The discussion was begun by Drs. Voorsanger, Bronfin and Mariette, 
and by invitation, Mr. Kidner of the National Tuberculosis Association. 
All of them spoke of the growing tendency to supply open air life with 
comfort, and all agreed that this was entirely proper and conducive not 
only to holding patients in the sanatoria but to their recovery. Various 
matters of architectural detail were given attention, such as rooms, 
instead of wards, which seemed to be popular; tall buildings for advanced 
cases, to which there seemed no objection; and special decks and the like 
for helio treatment, as well as provision for recreation and occupational 
therapy and housing the staff, each of these to be assigned definite space 
in the plans from the beginning and not left to be adjusted as possible in 
unused space. Mr. Kidner stated that sanatoria were perhaps the second 
worst fire risks in the country as a whole, and there was great need of 
fireproof construction. 


Dr. Barnes read a paper on “Mass Feeding in Public Sanatoria,” depart- 
ing from the topic as given in the program. 


MASS FEEDING IN PUBLIC SANATORIA 


By Harry Let Barnes, M.D. 


STATE SANATORIUM, WALLUM LakE, R. I. 


Tue feeding of tuberculous patients in dining rooms or from trays in 
such a way that it is most beneficial and satisfactory to the patients, 
avoiding parsimony on the one hand and extravagance on the other, is one 
of the most difficult problems in institutional work. 

The consideration of this problem from the administrative and practical 
side as it has been worked out at Wallum Lake in the past 18 years, is the 
purpose of this paper. 

Cases complicated by hyperpyrexia, diabetes, nephritis, gastro-intestinal 
disease or other acute illness obviously need diets prescribed for the in- 
dividual patients by the physicians, and the handling of such cases will not 
be considered in this paper, which relates only to mass feeding. 

For two years I computed the average caloric value of the daily dietaries 
but derived nothing helpful from these computations. The food for each 
day should be so arranged that the patients will have the opportunity and 
the temptation to eat a “balanced ration” but each meal need not be bal- 
anced, and too great an attempt to balance a ration is a waste of time 
because most consumptives, like normal people, do not eat primarily to 
nourish their bodies. They eat because they are hungry and for the 
pleasure of eating something which tastes good. Demanding second and 
third orders of food they like, and rejecting altogether valuable food 
which they dislike, they rapidly unbalance the most nicely balanced meal. 
The foods taken during a day or two should restore this balance. 

It is not yet proven that one food is more beneficial than another for 
consumptives. It is not at all improbable that just as many patients could 
be cured on bills of fare in which corned beef and cabbage, pigs knuckles 
and sauerkraut and salt pork and potatoes were prominently featured. 


_ provided only that the patients liked these foods well enough to eat 


plentifully of them and could digest them. 

If we accept the principle that the food of most Americans in good cir- 
cumstances contains sufficient nutrition for consumptives and that the main 
problem is to select the foods that the patient likes so that he will eat for 
the pleasure of eating and yet be nourished by them, we come to the con- 
sideration of the menu. 

The official responsible for the institution’s bill of fare is of some in- 


terest. Of 77 sanatoria whose answers to a questionnaire covered this 


<i 


point, the dietitian was responsible in 15, the matron or housekeeper in 
14, the superintendent alone in 11, the steward in 10, the superintendent in 
401 
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conjunction with the chef or other employee in 10, the head nurse alone 
or with aid in 4, and various combinations of officials and cooks in the 
remainder. The writer believes that the bill of fare is of such importance 
that it should be prepared by the physician in charge in collaboration 
with the dietitian, or other head of the steward’s department, and the chef. 

The period for which a bill of fare is prepared is important. Of 76 
tuberculosis institutions responding to a questionnaire, 30 prepare the 
menu daily, 40 prepare it weekly, 3 prepare it bi-weekly, 2 prepare it 
monthly and one prepares it bi-monthly. About the only advantage of 
preparing the menu daily is in the more certain use of left overs. The 
great disadvantages are the mistakes made through hurry, through con- 
sidering the problem piecemeal, the difficulty of getting the supplies on so 
short notice, and the financial loss through inconsiderate buying. Weekly 
bills of fare are a great advantage over the daily. A disadvantage is the 
tendency to make one week much like another so that the patients expect 
certain foods at certain times, beans on Saturday night for instance. 
Perhaps the greatest disadvantage of the weekly menu is that many foods 
which are necessary for variety cannot be used as often as once weekly 
and unless considerable time is spent in reference to the past, some of 
_ these things are served too frequently or too rarely or are forgotten al- 
together. The weekly menu lacks perspective and therefore usually fails 
of the fullest variety which is attainable. The bi-monthly and monthly 
as compared to the weekly menu, allow much better, though still im- 
perfect, judgment as to how often certain foods can be used, and 
give more time for economical buying. The disadvantages are that some 
foods which cannot be wisely served as often as once monthly, honey or 
welsh rarebit for example, are liable to be forgotten. It has been said that 
foods which cannot be served at least once monthly had best be left out 
altogether. This is a great mistake, for these dishes which are relished if 
served rarely, taken together, round out the variety and prevent the 
patients from getting tired of the more popular foods which they would 
otherwise do. Another disadvantage of the monthly menu is that it gives 
no certainty that the seasonal variation of fresh food stuffs will be noted. 

The yearly bill of fare gives the long perspective. It takes full account 
of the foods appropriate to the seasons. It allows you to found the 
menu on the rock of experience as to what your patients want and how 
often they want it. Ii chipped beef in cream is eagerly taken once in 
three months and no oftener, you plan it so. By the yearly menu, changed 
only with your consent, and repeated each year, you can make sure that 
boiled eggs are planned for Easter morning, that a strawberry shortcake 
is planned in June, a shore dinner in July, a pumpkin pie for Thanks- 
giving, hot cross buns for Seu Friday, and green ice-cream for St. 
Patrick’s day, etc. 

The yearly menu repeated the next year saves someone a lot of time 
and worry and prevents the dissatisfaction that frequently follows the 
appointment of a new dietitian or steward. With a yearly menu as a basis, 
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you can hold all the accumulated wisdom of the past and make further 
‘improvements, thus steadily approaching the ideal. 

Meats once daily would doubtless furnish an abundance of proteids 
needed for nutrition, but as many American working people have meat 
twice daily at home, it is usually wise for sanatoria to do likewise. Meat 
three times daily is never needed, is very expensive and can hardly be 
justified in public institutions except on the theory that the extra amount 
of hospitalization attained warrants it. We have meat or eggs at break- 
fast and dinner and rarely meat at supper. 


Many patients not accustomed to manual labor prefer a meatless break- 
fast and meat at night. Frequent competition as to who could eat the 
greatest number of orders of meat, one patient getting away with 14 lamb 
chops, led to a cruel rule that only two meat orders could be served at 
each meal. This has given grounds for the complaint that one couldn’t 
get enough to eat in the place. 


For breakfast, fruit is served four times weekly. We supplement the 
one or two hot cereals with a choice of cold cereals like puffed rice, 
shredded wheat and corn flakes which gives much satisfaction without 
extra expense. For dinner we serve two vegetables in addition to potatoes. 
If there is only one vegetable, e. g. parsnip, and the patient does not like 
parsnip, he is disappointed with his dinner, but with two vegetables he is 
likely to be fond of at least one of them. The extra vegetable is an 
economy, for the less vegetables people have, the more meat they are 
likely to eat and meat is many times more expensive. 


Canned vegetables should be served rarely or not at all from July to 
January when there are plenty of fresh vegetables so that patients will 
not be tired of the canned vegetables when the latter become necessary 
between January and July. Two canned vegetables at one meal should 
be avoided whenever possible. Some dinners like stew or corned beef, 
though very nutritious and necessary for variety, are not as attractive 
as the roasts. Bolster up the stew with an extra good soup like oxtail 
or chicken and further fortify it with a popular desert like ice-cream. 
Tone down the finest meats with the least popular but necessary soups and 
desserts and you prevent the drop from the feast to the famine and draw 
the teeth of many a complaint. 


It is difficult to make a bill of fare of meatless suppers which are 
satisfactory. Several years ago a test vote of 114 patients on 22 articles 
of food showed that with the exception of clam chowder and potato salad 
none of the 22 food articles for supper received the approval of the 
majority. Cold meat was not included in the 22 articles. 

Besides the main food we always have boiled potatoes and boiled rice 
for supper, and we always allow orders of toast in place of the main sup- 
per dish. We have fruit or some other dessert. 


Between October and April our suppers are further strengthened by 


soups. If, then, a person does not like the main supper dish like baked 
beans, macaroni or griddle cakes, he still has soup, potatoes and rice, bread 
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and butter, toast, milk and dessert to fall back on. In season, we frequently 
serve green corn from our garden for supper, in addition to the above: 

About twenty years ago Flick of White Haven started to feed ambulant 
patients breakfasts of milk, eggs and fruit, suppers of milk, eggs and 
cereal and dinners of soup, meat, vegetables and dessert. This system of 
feeding gives a nutritious diet at reduced expense of preparing and serv- 
ing the food. A diet consisting so largely of milk and eggs would probably 
cost so much more for the raw food as to lose all which is saved by the 
reduced labor of cooking and serving. 

Milk and eggs only for two meals daily is an unusual diet for people 
who relish and are able to digest ordinary food. I have preferred to 
reserve milk and eggs as a special diet, for febrile patients who have no 
appetite for ordinary food. Many curable patients in their homes can 
be fed considerable amounts of eggs and milk, in addition to the regular 
diet to good advantage because they do not have a sufficiently nourishing 
food at the table. 

In sanatoria where the table is good it has been a mooted question as 
to whether lunches should be served between meals. Of the 76 insti- 
tutions which furnished information on this question, 28 served milk only 
to all the patients, 21 served milk and egg lunches to all the patients, 17 
served milk (5) or both milk and egg lunches (12) on physician’s order 
only, and 10 served milk (2) or egg lunches (8) to bed patients only. 
At Wallum Lake we serve the ambulant patients one milk lunch daily at 
10:00 A. M. to those less than 10 lbs. above normal weight. 

If afebrile patients are not gaining weight on a good sanatorium table 
diet, plus one milk lunch daily, can they be made to gain by taking eggs in 
addition ? 

Some years ago I followed up 45 such patients, no far advanced patients 
or those with serious complications being included. The period of sana- 
torium treatment before the diets commenced varied from three weeks to 
a year, during which over two thirds had made slight gains, followed by a 
stationary period, and nearly one third had lost weight or were stationary. 
The group taken as a whole, averaged 10 lbs. under normal weight. A 
resort to three daily egg lunches for many weeks or months resulted in no 
gain in two thirds of the cases and the remaining third gained only an 
average of 2.7 lbs. About 25 per cent. of patients whose egg lunches were 
stopped afterward gained weight. Forty-six per cent. of the 45 cases 
died within 13 months after discharge. If the ordinary ambulant sana- 
torium patient who is afebrile does not approach normal weight after 
several months on the regular sanatorium diet, egg lunches fail to help the 
patient because they reduce by so much the food eaten at meal times. 

Our bed patients who are unable to come to the table all have the privi- 
lege of having cooked or raw eggs in place of any meal they do not care 
for as it is much easier to swallow the milk and eggs than to force them- 
selves to eat meals for which they have little or no appetite. As they have 
not tired of milk and eggs when ambulant patients, we thus have a valuable 
diet in reserve. Our consumption of milk per patients per day at two 
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meals and one lunch averages about a quart. This is in addition to the 
milk used in cooking. 

Most sanatoria and hospitals serve the food to ward patients on trays 
from the diet kitchens, all the dinner being placed on the tray at one time. 
We are serving the soup as a separate course poured into the soup plates 
hot from pitchers. The meat and vegetables are served as the second 
course and the dessert as a third course. Serving dinners to the bed pa- 
tients in courses from food carts means that the food reaches the patient 
hotter than it otherwise would. 

Several sanatoria have adopted the cafeteria system for ambulant patients 
in dining rooms. Great economy in the prevention of plate waste and 
much satisfaction in the choice of foods by the patients are claimed for the 
cafeteria, which is obviously labor saving. I have used it only in a labor 
shortage emergency. 

We may not be able to humor all the whims or meet all the demands of 
our patients but we ought to view the patients’ desires sympathetically. All 
food complaints should be kindly received and promptly investigated. 

One of the most valuable measures for maintaining a high standard of 
food, cooking and table service is to have one bill of fare for everyone, 
superintendent, officers and patients. Officers who eat the food will notice 
and remedy mistakes which would go unreported by the patients for long 
periods. Show me a superintendent who has his special menu and I will 
show you a sanatorium with plenty of food defects which the superintendent 
might discover earlier if he ate food similar to the patients. 

Of the 77 institutions which answered the questionnaire, 57 or 47 per 
cent. could give no information as to the plate waste. Of 20 who answered 
this question the per capita daily edible plate waste was less than 4 oz,. in 
nine, between 4 oz. and 8 oz. in eight, and over 8 oz. in three sanatoria. 
The lowest amount of plate waste reported was 1.1 0z., the highest was 11.2 
oz., and the average was 4.8 oz. Unfortunately no enquiry was made con- 
cerning cafeteria but three sanatoria having cafeteria reported 6 oz., 2.6., 
and 2.4 oz., respectively or an average of 3 2/3 oz. One large sanatorium 
having cafeteria for employees and patients reported 7 ounces of total plate 
waste edible and non-edible. At Wallum Lake our edible plate waste 
averages about 3 1/2 oz. Out total food waste including the kitchen waste 
of vegetable and fruit parings, bones, etc., as well an non-edible and edible 
plate waste, was 14 oz. 

According to reports some of the sanatoria were wasting over 1/2 Ib. of 
food per capita more than others. Were a sanatorium feeding 400 persons 
to save 8 oz. of plate waste daily valued at 8 cts. per lb., it would mean a 
daily saving of $16 or an annual saving of $5840. 

The report of the 77 sanatoria in regard to their daily per capita food 
cost are as follows: 
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40 :to’ 50: cents: diy i Rabe ei ee bs a oeeaneta Bae 12 
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In some of the institutions the food cost per capita is determined by 
dividing the money spent for food by the number of patients instead of the 
number of persons fed (patients and employees). This method is value- 
less for comparison because high expense per capita often means a great 
number of employees rather than extra good food, great waste or high 
prices paid for the food. 

Next to providing good food it is our duty to check its waste which means 
a waste of public money. The total waste or the edible plate waste should 
be computed at least three times weekly. Recording the waste from 
each dining room separately fixed the responsibility. Ssome may prefer to 
weigh all the plate waste or even the total food waste of the institution. 

Waste from the patients’ dining rooms frequently means that too large 
portions are served. The benefits of the cafeteria system as regards the 
size of the vegetable portions can be obtained by putting all the vegetables 
on the tables in platters. The patients will help themselves to much, little 
or none at all, whereas a careless waiter will bring them a vegetable not - 
wanted or too large a portion. There is little danger of the patients eating 
too much of a vegetable as in the case of meat. 

Waste in the ward diet kitchens may mean serving too large portions. 
For instance, bread slices on the trays should be only half as large as those 
on the dining room tables. Food should be placed on trays only in accor- 
dance with written orders previously obtained after reading the menu to the 
bed patients, otherwise there is much waste. Patients whose trays show 
great waste should be visited by the nurse in charge to see whether the 
fault les with the institution or the patient. 

Waste from the kitchen frequently results from carelessness in handling 
the vegetable paring machine, in neglecting left overs, in poor cutting of 
the meat, in cutting more bread than is necessary, in poor cooking, ete. 


SUMMARY 


1. Computations of caloric value are unnecessary for the ordinary am- 
bulant patient if there is plenty of good food. 

Z. The menu should be prepared by the physician in charge in conjunc- 
tion with the head of the steward’s department and chef. 

3. Bulls of fare prepared for the year have great advantages over those 
prepared for shorter periods. | 

4. A choice of cold cereals in addition to one or two warm cereals for 
breakfast, meat twice daily, with two dinner vegetables are advisable. 
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5. Egg lunches for ambulant patients with fair appetites are inadvisable, 
as they lessen the amount of food taken at meal times and do not improve 
nutrition: They should be reserved for bed patients. 

6. Dinners to tray patients should be served in three courses to keep 
the food hot. 

7. Superintendent and officers should have the same menu as the 
patients in order that food defects may be properly found and remedied. 

8. The plate waste should be regularly measured and the edible plate 
waste should average less than 4 oz. daily per person fed. 

9. The food cost should be computed by dividing the amount spent on 
food by the number of persons fed, in order to avoid confusing poor 
management requiring too many employees, with excessive cost or waste of 
food. ! 


There was discussion by Drs. Voorsanger, Forster and McSweeny. Dr. 
Forster said that he believed the problem was a greater one from the stand- 
point of the patient than the superintendent which seemed to be Dr. 
Barnes’ point of view. He felt that the cook was the most important fac- 
tor in the sanatorium food problem and that there were probably not enough 
good cooks in the United States to solve the difficulties. Dr. McSweeny 
called attention to the extreme difficulty in estimating wastes; first there 
had to be an agreement as to what would be considered edible waste and 
what not; or whether one would perhaps figure on total waste rather than 
waste of edible food. Then there was the fatter of carrying out the ideas 
which you had agreed upon through the kitchen and pantry help. The 
problem of how much water you were weighing or if you were weighing 
waste, whether or not you peeled potatoes by hand or run them through 
a machine; whether or not you served apples baked with the skins on or as 
apple sauce, and one-hundred other such daily problems had be solved. 
Dr. McSweeny believed that these things accounted for the wide discrep- 
ancies in figures given by different institutions. 

Dr. Barnes, in closing the discussion, said that he had had one cook for 
eighteen years and that he believed that many people made the mistake of 
changing cooks too frequently because of difficulties with the food service, 
the inevitble complaints continuing just the same. He spoke, moreover, of 
the demands made to meet the racial problem in his institution, where a 
large number of nationalities were represented, and said that on the whole, 
if one gave some thought to supplying occasional national dishes, the diffi- 
culty was not insuperable. } 
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BY-LAWS OF THE NATIONAL TUBERCULOSIS 
ASSOCIATION* 


ARTICLE I—NAME 


THE name of this Association shall be NaTionAL TUBERCULOSIS ASSO- 
CIATION. 


ARTICLE [I]—OsyjectTs 


The objects of said Association are: 


(a) The study of tuberculosis in all its forms and relations; 

(b) The dissemination of knowledge concerning the causes, treatment 
and prevention of tuberculosis ; 

(c) The encouragement of the prevention and scientific treatment of 
tuberculosis. 

(d) The stimulation, unification and standardization of the work of 
the various anti-tuberculosis agencies throughout the country, especially 
the state and local associations ; 

(e) The cooperation with all other health organizations in the coor- 
dination of health activities ; 

({) The promotion of international relations in connection with health 
activities in the study and control of tuberculosis. 


ArTIcLeE JIJ—SEAL 


The seal of this corporation shall consist of a flat-faced circular die 
with the words and figures, “NatronaL TUBERCULOSIS ASSOCIATION, 
Corporate Seal, 1918, Maine,” cut or engraved thereon. 


ARTICLE [V—MEMBERSHIP 


The members of this Association shall consist of five classes: (a) 
Members; (b) Life Members; (c) Corporate Members; (d) Representa- 
tive Members; (e) Honorary Members. 


(a) The persons who made application,.dated September 6, 1918, for 
the incorporation of this corporation shall be members without payment 
of dues until the annual meeting of the members, to be held in 1919, and 
all persons who are members in good standing on September 25, 1918, of 
the voluntary association known as NaTIoNAL TuBERCULOsIS ASSOCIA- 
TION as shown by the Membership Ledger of said voluntary association 


* Adopted at the meeting of the Board of Directors held March 11, 1921. 
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now in possession of the Managing Director of said voluntary associa- 
tion, shall be members of this corporation with dues paid up to the time 
to which their respective dues in said voluntary association are paid up, 
and such members as shall from time to time be approved by the Execu- 
tive Committee shall be members of this corporation. The dues of 
members shall be $5.00 a year. 


(b) Members may become Life Members upon the payment of $100. 
(c) Anti-tuberculosis associations other than Affiliated and Repre- 


sented Associations, sanatoria, dispensaries, open-air schools, and similar 
agencies, libraries and industrial and other corporations, may be Corporate 
Members, with the approval of the Executive Committee, on payment 
of $5.00 or more per annum. 


(d) Affiliated and Represented Associations, or persons representing 
such associations, if unincorporated, and selected by them, may be Repre- 
sentative members, with the approval of the Board of Directors, on pay- 
ment of $25 or more per annum. 


Associations herein designated Affiliated and Represented Associations 
consist of State Tuberculosis Associations and certain other local asso- 
ciations hereinafter specified, which have and maintain the following 
qualifications : 


(1) They shall not be under the direction or control of any state or 
local governmental agency ; 
“”) Such associations must have: 


' (a) A membership which has representation and participation 
in its affairs. ; 


(b) A president and other officers, an Executive Committee, a 
salaried executive or similar officer, and a Board of Directors 
representative of the territory covered by the association. 


(c) The membership must meet at least once a year; the Board 
of Directors or Executive Committee must meet at least four 
times a year. 


(d) The association must operate under a constitution and by- 
laws, with an annual program and budget. 


(e) The accounts must be audited by a certified public accountant 
or his equivalent at least once a year, and copy filed with the 
National Association. 


(f) An annual report of accomplishments, receipts and expendi- 
tures shall be prepared and made available to officers, members 
and the public, and given all possible publicity. 


(g) All associations shall comply with and carry out the aims and 
objects of the National Association, submitting such reports’ 
as may be required by the Association, and must accept the 
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responsibility of working out and sharing with the National 
Association means of financing their mutual activities. 


The other associations above referred to are the following: District of 
Columbia Tuberculosis Association, New York Tuberculosis Association, 
Committee on the Prevention of Tuberculosis of the Brooklyn Bureau of 
Charities, Tuberculosis League of Pittsburgh, Chicago Tuberculosis Insti- ’ 
tute, and the Committee on Tuberculosis and Public Health of the State 
Charities Aid Association of New York. 

The Board of Directors of the National Tuberculosis Association shall 
be the sole judge of the foregoing qualifications for Affiliated and Repre- 
sented Associations, and of their right to membership and representation 
on the Board of Directors. 

The Board of Directors, by a majority vote, may suspend the foregoing 
qualifications for Affiliated and Represented Associations between the 
period of June 13, 1921, and July 1, 1922. 

(e) Persons distinguished for original researches relating to tubercu- 
losis, or eminent as sanitarians or as philanthropists who have given 
material aid in the study and prevention of tuberculosis may be elected 
Honorary Members by the Board of Directors. 

Any member failing to comply with the provisions of the By-Laws of 
this corporation shall thereupon cease to be a member. 


ARTICLE V—BoarpD OF DIRECTORS 


Section 1. The Board of Directors of this corporation shall consist 
of 50 members (designated herein as Directors at large), and an ad- 
ditional number of members (designated herein as Representative Direc- 
tors), and they shall be divided into two classes of as nearly equal number 
as practicable. At the first annual meeting held after the adoption of 
these by-laws, one-half of the members, less any odd number, shall be 
elected for a term of one year and the other half and the odd member, if 
any, for a term of two years, and thereafter at each annual meeting there 
shall be elected for a term of two years directors equal in number to the 
class of Directors whose terms then expire, and for a term of one or two 
years, aS circumstances may require, an additional number, if necessary, 
in order to fill all existing vacancies and to provide a Representative 
Director to represent each Affiliated and Represented Association, as pro- 
vided in the next paragraph of this Article. 

The Representative Directors shall be elected from persons nominated 
by the Affiliated and Represented Associations and in such manner that 
there shall be one and only one Representative Director for each such 
Affiliated and Represented Association, and there shall be in each class 
of Directors an equal number as near as may be of Representative Direc- 
tors. Notice of such nominations shall be mailed to the executive office 
of the Association at least fifteen days before the meeting at which the 
Representative Directors are to be elected. Each person nominated by an 
Affiliated and Represented Association must be a member of the director- 
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ate of such association, and in the event that such Representative Direc- 
tor shall cease to be a member of such directorate, or his Affiliated and 
Represented Association shall cease to comply with the qualifications 
herein prescribed for such association, he shall ipso facto cease to be a 
member of the Board of Directors of this Association. 

Retiring directors who have served two successive terms shall not be 
eligible for reelection until one year after the year of their retirement. 

At least one-third of the total number of the Directors at large shall 
consist of laymen. The Board of Directors may, at its discretion, fill any 
or all vacancies caused by death, removal, resignation, disqualification or 
otherwise, of any of its members for the unexpired term at a regular 
meeting of the Board, provided that written notice specifying the vacan- 
cies to be filled be given in hand or mailed to each member of the Board 
at least twenty days in advance of the meeting. Vacancies in the ranks of 
Representative Directors shall be filled from nominations made by the 
Affiliated and Represented Association in question. 

On June 15, 1921, at twelve o’clock noon, the terms of office of the 
Board of Directors then in office shall cease and terminate and the new 
directors, elected as herein provided, shall assume office forthwith. 

SECTION 2. Except as otherwise provided in these By-Laws the Board 
of Directors shall have entire charge and control of the business and 
property of the corporation, the planning of the work, the fixing of the 
time and place for the annual or special meetings of the members to be 
held in the State of Maine for the election of Directors or for any other 
purpose and the arrangements for congresses, legislation and all other 
matters pertaining to its affairs. 

Section 3. The Board of Directors is empowered to appoint repre- 
sentatives on ational or international committees or other agencies that 
deal with tuberculosis or public health work. It shall also from time to 
time appoint such committees as may be necessary for scientific, charitable 
and educational work and for the holding of meetings and congresses. 

SECTION 4, Seven Directors shall constitute a quorum. 


ARTICLE VI— OFFICERS 


SEcTION 1. The officers of the corporation shall be a President, two 
Vice-Presidents, a Secretary, a Treasurer, a Clerk and such other officers 
or agents as the Board of Directors may from time to time elect. All of 
the officers of the corporation, with the exception of the Clerk, shall be 
elected annually by the Board of Directors. The Directors and the Clerk 
shall be elected annually by the members. The President must be a mem- 
ber of the Board of Directors. The other officers may be, but need not 
be, members of such Board. 

SEcTION 2. All officers shall perform the duties commonly incident to 
their respective offices, and shall perform such other duties and have such 
other powers as are prescribed by these By-Laws or as the Board of 
Directors or the Executive Committee shall from time to time designate. 
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The Secretary, or in his absence a secretary pro tempore shall keep 
correct minutes of all meetings of the Board of Directors and of the 
Executive Committee. 

The Clerk, or in his absence a clerk pro tempore shall keep correct 
minutes of all meetings of the members. 

The Clerk or clerk pro tempore shall be sworn to the faithful perform- 
ance of his duties. 


ARTICLE VII—ExecuTIveE COMMITTEE 


There shall be an Executive Committee composed of the President and 
Vice-Presidents, Treasurer and Secretary ex-officio and seven members 
of the Board—the latter to be elected annually by the Board, which 
Committee shall exercise all the powers of the Board of Directors when 
the Board is not in session and such powers as are conferred by these 
By-Laws, subject to the approval of the Board. 


ARTICLE VIII—MEETINGS 


SECTION 1. Meetings of Members. A meeting of the Members of the 
corporation shall be held annually at the office of the corporation in 
Portland, Maine, at such time as may be fixed by the Board of Directors 
or by the Executive Committee. Special meetings of the Members shall 
be held at said office of the corporation when so ordered by the Board of 
Directors. Notice of the time and place of all meetings of the Members, 
and in case of special meetings of the business to be transacted, shall 
be published by the Clerk once, at least seven days* before the meeting, 
in some newspaper published in Portland, Maine. Each Member, Life 
Member, Corporate Member and Representative Member shall be entitled 
to one vote. Members and Life Members may vote at meetings either in 
person or by written proxy. Corporate members may vote by their duly 
authorized representatives or such representatives’ proxy in writing. Ten 
members entitled to vote, present either in person or by proxy, shall 
constitute a quorum. : 

SECTION 2. Meetings of the Board of Directors. Regular meetings of 
the Board of Directors shall be held in such places and at such times as 
the Board may by vote from time to time determine; and if so deter- 
mined, no notice thereof need be given. Special meetings of the Board 
of Directors may be held at any time or place whenever called by the 
President, reasonable notice thereof being given to each Director, or at 
any time without formal notice, provided all the Directors are present, 
or those not present have waived notice thereof in writing. Such special 
meetings shall be held at such times and places as the notice thereof or 
waiver shall specify. 

SECTION 3. Meetings of the Executive Committee. The Executive 
Committee shall hold meetings when called by the President. 


* As amended November 14, 1918. 
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ARTICLE IX—Moneys 


Moneys received from membership dues and from all other sources 
shall be used for defraying the expenses of the corporation and furthering 
its objects under the direction of the Board of Directors. The Treasurer 
shall keep proper accounts of all receipts and disbursements, which accounts 
shall be subject to the supervision of the Board of Directors. 


ARTICLE X—-AMENDMENT OF By-LAWws 


These By-Laws may be altered, amended or repealed by a two-thirds 
vote of the members of the Board of Directors present at a meeting of 
the Board, provided that the proposition to amend has been presented in 
writing at a previous meeting of the Board and that subsequent to such 
presentation twenty days’ notice in writing has been given of the proposed 
amendment in the call for the meeting. 
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ELLiort, DR: (2 Toronto, Ont. 

Farris, Dr. H. A., E: St. John, N. B. 

FERGUSON, Dr. DUNCAN D., London, Ont. 

Fox, JosEPH Be St. Agathe des Monts, 
P. 


Q. 
Gorpon, Dr. J. K. M., Ottawa, Ont.’ 
GRAHAM, Dr. M. R., Sandwich, Ont. 
GRENIER, DR. EUGENE, Montreal, Que. 
HAsTINcs, Dr. CHARLES ffak Toronto, Ont. 
Hotsrook, Dr. J. H., Hamilton, Ont. 
Hopkins, Dr. BRUCE Hy Kingston, Ont. 
JArRRY, Dr. J. ARTHUR, Montreal, Que. 
Jost, Dr. A. C., Halifax, Ns: 
KENDALL, Dr. W. B., Gravenhurst, Ont. 


Kinsey, Dr. H. I., Toronto, Ont. 
Krrxpy, Dr. R. W., Fort qu’ Appelle, 
Sask. 
LaIpLaAw, Dr. W. C., Edmonton, Alta. 
McGisson, Dr. D. LorNE, Montreal, Que. 
ae Dr. WiLtIAM M., Kingston, 
nt. 
MASSACHUSETTS HALIFAX HEALTH CoM- 
MISSION, Halifax, N. S. 
MILLER, Dr. ARTHUR F., Kentville, N. S. 
MINNs, Dr. FREDERICK Si Toronto, Ont. 
NEAL, Dr. FRANK Or Peterborough, Ont. 
OcpEeN, Dr. W. E., Toronto, Ont. 
ie Dr. CHartes D., Gravenhurst, 
nt. 
i Dr. F. L., St. Agathe des Monts, 


Porter, Dr. Grorce D., Toronto, Ont. 
PrATTEN, Dr. F. H., London, Ont. 
ntlais Boarp oF HeEaAttH, Toronto, 
nt 

Ross, Dr. C. B., Sanatorium P. O., Ont. 
SEYMOUR, Dr. M. M., Regina, Sask. 
STEWART, Dr. DAvip 1A Ninette, Man. 
VERSCHELDEN, Dr. Louis, Montreal, Que. 
VIDAL, Dr. i A., Montreal, Que. 
WALKER, Dr. T. W., Saskatoon, Sask. 


CHINA 


GrAnt, Dr. JoHN B., Peking 


«= Korns, Dr. Joun H., Peking 


COLORADO 


APpPERSON, Dr. Epwin L., Denver 

BERGER, Mrs. WILLIAM B., Jr., Denver 

BERGTOLD, Dr. WILLIAM H., Denver 

Bonney, Dr. S. G.,, Denver 

BortrEe, Dr. LEo W., Colorado Springs 

BRONFIN, opis, D., Sanatorium 

BRUNS, Major EK; H., Denver 

BUNDSEN, Dr. CHARLES A., Denver 

Burnett, Dr. CioucH T., ‘Denver 

Carmopy, Dr. T. E., Denver 

CoLORADO SPRINGS "BRANCH COLORADO 
TupercuLosis ASSOcIATION, Colorado 
Springs 

CoLorApo TUBERCULOSIS 
Denver 

Compton, Major ARTHUR G., Denver 

Conway, Dr. L. A., Colorado Springs 

CRAIG CoLony, Edgewater 

Corper, Dr. H. J., Denver 

Croucu, Dr. J. B., Colorado Springs 

DENVER T UBERCULOSIS Society, Denver 

Downinc, Dr. Encar D., Woodmen 

Epson, Dr. CArroLt E., Denver 

EVANGELICAL LUTHERAN SANATORIUM, 
Wheatridge 

Forster, Dr. 


ASSOCIATION, 


A. M., Colorado Springs 


Foster, Mrs. ALEx1s, Englewood 

Gano, GreorceE W., Denver 

GARDINER, Dr. CHARLES Fox, Colorado 
Springs 

Gauss, Dr. Harry, Denver 

GELIEN, Dr. JOHANNA, Denver 

GENGENBACH, Dr. FRANK P., Denver 

GerorGcE, Dr. McLeop M., Denver 

Giese, Dr. CHARLES O., Colorado Springs 

GILBERT, Dr. G. BURTON, Colorado Springs 

GILBERT, Dr. O. M., Boulder 

Goopson, Dr. H. (a Colorado Springs 

Harris, ‘Dr. CLINTON E., Woodmen 

Hays, Dr. BENJAMIN K., Fort Lyon 

Howe, Dr. W. C., Colorado Springs 

JewisH CoNSUMPTIVES’ RELIEF SOCIETY, 
Denver 

JoNES, Asa T., Colorado Springs 

Jones, Dr. L. R., Fort Lyon 

Levy, Dr. Ropert, Denver 

LITTLE, Dr. W. T., Canon City 

McConnett, Dr. JoHN FRANCIS, Colo- 
rado Springs 

MAHONEY, Dr. 
Springs 

MEapER, Dr. CHARLES N., Denver 


JosepH J., Colorado 
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Miter, Dr. E. B., Fort Lyon 

Mopern WoopMEN SANaToRIUM, Wood- 
men 

Muttin, Dr. W. V., Colorado Springs 

PuEBLO. Pustic HEALTH ASSOCIATION, 
Pueblo 

Rurr, Dr. Frank R., Fort Lyon 

Russext, Dr. R. L., Fort Lyon 

Ryper, Dr. CHARLES T., Colorado Springs 

SAcHS, Henry, Colorado Springs 

SCHAEFER, Dr. S. W., Colorado Springs 

SEWALL, Dr, HENry, Denver 

SHARDLOW, Miss Lors L., 

SHoup, Otiver H., Colorado Springs 

SIMON, Dr. S., Denver: 


NATIONAL TUBERCULOSIS ASSOCIATION 


SWAN, Dr. 
Springs 

SWEZEY, Dr. SAMuEL, Denver 

Taussic, Dr. Arnotp S., Denver 

TycGArT, Dr. C. A., Denver 

VAILE, Miss GERTRUDE, Denver 

Van KLeEEecK, Henry, Denver 

VAN STONE, Dr. Leonarp M., Denver 

VisitinG Nurses ASssocrATIon, Denver 

WarinG, Dr. James JoHNnston, Denver 

Wess, Dr. Geratp B., Colorado Springs 

WEL.pOoRN, J. F., Denver 

WeEtp County Pusrtic HEattH AssocrA- 
TION, Greeley 

WILkINson, Dr. C. H., Canon City 

Winston, Dr. A. L., Manitou 


WiLtt1AM H., Colorado 


CONNECTICUT 


ALLIS, WALLAcE S., Norwich 
ARNOLD, Dr. E. H., New Haven 
BrAcH, Miss KarHerine B., Washington 
BENNETT, WINCHESTER, New Haven 
BLUMER, Dr. Grorce, New Haven 
Bronson, Miss J. C., New Haven 
Bronson, Miss Marcaret L., New 
Haven | 
BROOKER, CHARLES F., Ansonia 
BuckLanp, Epwarp G., New Haven 
Burcess, Mrs. FLoreENce L., Wallingford 
CAMPBELL, Dr. HucH B., Norwich 
CARROLL, WILLIAM E., Meriden 
CHENEY, Hon. L. R., Hartford 
Conton, Miss Mary E., New Haven 
CONNECTICUT STATE Liprary, Hartford 
ConNEctTicuT STaTE TUBERCULOSIS CoM- 
MISSION, Hartford 
Coutton, Mrs. Homer B., Milford 
DauL, Mens A., Hartford 
Dana, Miss M. T., New Haven 
DEPARTMENT OF HEALTH, Bridgeport 
Etton, Joun P., Waterbury 
EMPLOYEES TUBERCULOSIS RELIEF ASso- 
CIATION, Bridgeport 
Employees TuBEerRcuLosis Retier Asso- 
CIATION, New Haven 
ENcLisH, Henry F., New Haven 
Farnum, Pror. Henry W., New Haven 
FENN, Bruce, New Haven - 
FISHER, Pror. Irvinc, New Haven 
Finptey, Mrs. F. C., New Haven 
Gaum, Dr. Harpor L., New Haven 
Gipson, Dr. Core B., Meriden 
GREENWAY, Dr. JAMES C., New Haven 
Hartrorp TUBERCULOSIS Society, Hart- 
ford 
Herpic, Dr. Franx J., New Haven 
Hooker, Dr. Epwarp BEEcuer, Hartford 
INGERSOLL, Mrs. Cotin, Salisbury 
KimBatt, A. R., Waterbury 
Kincspury, Dr. IsAAc W., Hartfor 
Laturop, Dr. Arsert S., Wallingford 
Law, Miss Evetyn R., Madison 
Low, Mrs. F. E. C., Watertown 


Lucas, Dr. DaAniet R., Wilton 

Lyncu, Dr. Epwarp J., Shelton 

Mauer, Dr. STEPHEN J.. New Haven 

MILLIGAN, Epwarp, Hartford 

Moran, JAMes T., New Haven 

Morey, Dwicur J., Bristol 

Morris, C. D., Wallingford 

Morris, E. B., Hartford 

Morriss, Dr. W. H., Wallingford 

Murpuy, Dr. JAmes E., Hartford 

New Haven County ANTI-TuBERCULO- 
Sis ASSOCIATION, Wallingford 

New Lonpon AwntiI-Tusercuuosis So- 
CIETY, New London 

O’Brien, Dr. Joun F., Niantic 

Piatt, F. G., New Britain 

Porter, Dr. Witt1AM, Jr., Hartford 

PRUDDEN, Miss Liti1an, New Haven 

Puslic HEALTH AND VIsItING NuRSES 
ASSOCIATION, Meriden 

Riccs, T. Lawrason, New London 

Ritty, Miss THora M., New Haven 

SEDGWicK, H. M., Hartford 

SHEEHAN, Miss Anna M., New Haven 

SxiFF, Dr. WALTER C., New Haven 

SMITH, Ernest Waker, Hartford 

SOUTHINGTON Pusiic HEALTH AssoctA- 
TION, Southington 

STATE DEPARTMENT oF HEALTH, Hart- 
ford 

STEINER, Dr. Water R., Hartford 

STOCKWELL, Dr. Witt1Am M., Hartford — 

STOLL, Dr. Henry Farnum, Hartford | 

SWAIN, Dr. Henry L., New Haven 

Tatcotr, JoHN G., Talcottville 

Tepiitz, Dr. M. M., Hartford 

Top, Mrs. J. KENNepy, Sound Beach 

TRUMBULL, Henry, Plainville 


_ TUBERCULOSIS FREE Bep Funp AssoctA- 


TION OF CHENEY BroTHERS or MAN- 
CHESTER, South Manchester 
TurtLe, Mrs, H. B., Naugatuck 
ULLMAN, Isaac M., New Haven 
VisitiING Nurses AssocraTIon, Bridge- 
port 


GEOGRAPHICAL LIST OF MEMBERS 


Visitinc Nurses Association, Milford 
VisitiInc Nurses Association, New 
Haven 


VisiTING Nurses ASSOCIATION, Stamford 
WARNER, WILLIAM A., New Haven 
Weser, Mrs. E. Y., Stamford 
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WHEELER, Mrs. L. H., Fairfield 
WHITNEY, Ex1, New Haven 
WHITTEMoRE, Harris, Naugatuck 
WINsLow, Dr. C.-E. A., New Haven 
YALE UNiversity LisprAry, New Haven 


CUBA 


Aso, Dr. EuGcEenio, Havana 
DeEVELAScO, Dr. FrRANcisco J., Havana 
MarTINEZ, Dr. Emitio, Havana 


Rivero, Dr. FILLrBerto, Havana 
SAAVEDRA, Dr. FRANCISCO CABRERA, 
vana 


Ha- 


DELAWARE 


DuPont, Mrs. CoLeEMAN, Wilmington 
DuPont, H. F., Winterthur 


HoiiapAy, Mrs. Emma Swirt, Wilming- 
ton 


DISTRICT OF COLUMBIA 


ApAms, Byron S., Washington 

BALDWIN, Mrs. WiLit1AmM H., Washing- 
ton 

BERLINER, EMILE, Washington 

BERLINER, Mrs. EmiLe, Washington 

BICKNELL, Ernest P., Washington 

BoarpMAN, Miss Maser T., Washington 

Boyp, Dr. J. C., Washington 

CLARK, APPLETON P., JR., Washington 

District oF CoLUMBIA ‘TUBERCULOSIS 
ASSOCIATION, Washington 

Freser, JAMES L., Washington 

GoMPERS, SAMUEL, Washington 

Hitt, Movuttrie, Washington 

JENNINGS, HENNEN, Washington 

Jones, Hon. A. A., Washington 

McCoy, Dr. G. W., Washington 

McDonatp, Miss JESSIE C., Washington 

MAHONEY, Dr. JoHN F., Washington 

Moses, A oy Washington 

Moses, L. L., Washington 

NEILL, CHARLES P., Washington 

Nicotay, Miss HeELen, Washington 


PARKER, Dr. HENRY F., Washington 
Parker, Dr. W. Byron, Washington 
Peasopy, Dr. JosepH W., Washington 
Puiprs, Hon. L. C., Washington 
Price, Mrs. Georce T., Washington 
REESIDE, FRANK P., Washington 
RICHARDSON, Dr. CHARLES W., Washing- 
ton 
RINEHART, Dr. S. M., Washington 
Rives, Dr. WitLiAm C., Washington 
Rosertson, Miss Gerorcia, Washington 
Ropinson, Mrs. Birp, Washington 
ROTHERMEL, JOHN J., Washington 
SmitH, Dr. FRrepertcK C., Washington 
Tewxspsury, Dr. W. D., Washington 
Urrorp, WALTER S., Washington 
WapswortH, Mrs. Atice H., Washington 
WALKER, Dr. REGINALD, Washington 
Wuite, Dr. WILLIAM CHARLES, Wash- 
ington 
Witey, Dr. Harvey W., Washington 
WIMsATT, WAG Washington 
WoopwarpD, ROBERT S., Washington 


ENGLAND 


CATHCART, Dr. J., Manchester 
CouNTY TUBERCULOSIS CoMMISSION OF 
LANCASHIRE, Lancashire 


McDoucatt, Dr. JoHNn B., Northumber- 
land 
OLIvER, SIR THOMAS, Newcastle- -on-Tyne 


Watt, Mrs. HEnry C., Hove Susset 


FLORIDA 


Barnes, Dr. RAtpH E., Jacksonville 
BLAKE, Dr. W. C., Tampa 

Cason, Dr. T. Z., Jacksonville 
CoAcCHMAN, WALTER F., Jacksonville 
Cummer, W. E., Jacksonville 


DuvaL County TusBEercuLosis ASSOCIA- 
TION, Jacksonville 

FroripA Puspitic HEALTH ASSOCIATION, 
Jacksonville 

McGinnis, Dr. R. H., Jacksonville 

RAND, Miss Mary C., Orlando 
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FRANCE 


GUNN, SELSKAR M., Paris 
Matson, Dr. RAtpH C., Paris 


WHIDDEN, Miss HELEN, Finistere 


GEORGIA 


ATLANTA ANTI-TUBERCULOSIS ASSOCIA- 
TION, Atlanta 

Aven, Dr. C. C., Atlanta 

Burcu, Dr. J. C., Atlanta 

Carey, Dr. BERNARD W., Athens 

CHATHAM-SAVANNAH TUBERCULOSIS AS- 
SOCIATION, Savannah 

CiaRK, Dr. M. A., Macon 

GrorcIA TUBERCULOSIS ASSOCIATION, At- 
lanta 

GLENN, THomaAs K., Atlanta 

Giippen, Dr. E. W., Jr, Alto 

GLIDDEN, Mrs. E. W., Alto 

GRITTINGER, Miss Emma E., Augusta 


Happ, Pincus, Macon 

Harison, Dr. WitttAM H., Jr., Augusta 

Hopcson, Mrs. F. G., Atlanta 

HotMEs, Dr. C. H., Atlanta 

McCiane, Dr. J. W., Atlanta 

MaAciLt, RicHarp A., Atlanta 

Pustic HEALTH NuRSE ASSOCIATION, 
Columbus 

RaAout, Miss ELEANOoRE, Atlanta 

SAWYER, Epcar P., Augusta 

TuHrASH, Dr. E. C., Atlanta 

Warinc, Dr. A. J., Savannah 

Wittet, HucH M., Atlanta 


HAWAII 


BaLpWIN, Dr. W. D., Maui 
CookE, Mrs. J. P., Honolulu 
MyepDLoFF, Dr. PETER, Maui 


StncLair, Dr. A. N., Honolulu 
Trotrer, Dr. F. E., Honolulu 
Witcox, Miss Maser I., Kauai 


HOLLAND 


VAN DEN Berc, Dr. M. C. HEyNsins, Amsterdam 


IDAHO 


Eccers, FREDERICK, Murphy 
ENsIcN, Dr. CHARLES F., Boise 
Goopinc, Mrs. E. G., Shoshone 


Hanson, Dr. Leonarp E., Wallace 
IpAHO ANTI-TUBERCULOSIS ASSOCIATION, 
Boise 


ILLINOIS 


Chicago (For remainder of State see 
page 425.) 

Ast, Dr. Isaac A. 

ARMouR, Mme. P. D. 

Bascock, Dr. Rospert H. 

BaApenocH, J. J. & CoMPANy 

BaArRLow, Dr. NATHAN 

BAv SDR. by 1, 

BLACKSTONE, Mrs. T. B. 

BLAINE, Mrs. EMMons 

BripceE, Dr. NorRMAN 

Britron, Dr. JTAMEs A. 

Brooks, Ropert E. L. 

Brown, Mrs. Epwarp E. 

CARPENTER, Mrs. A. A. 

CASSELBERRY, Mrs. W. E. 

CHICAGO TUBERCULOSIS INSTITUTE © 

CoLEMAN, Dr. Gnrorce H 

COMMONWEALTH EDISON COMPANY 

CowLes, ALFRED 


Craic, Dr. ALLAN 

CRERAR, JOHN, LIBRARY 
CupAHY PACKING COMPANY 
CummMIncs, Mrs. D. M. 
DEERING, JAMES 

DEUTSCH, JOSEPH 

DeWitt, Dr. Lypta M. 
DicKINSON, Mrs. Francis R. 
FITZSIMMONS STEEL & IRON COMPANY 
FRANKENTHAL, Dr. Lester E. 
GARDNER, Dr. GEorGE A. 
GLACKIN, Hon. Epwarp J. 
Gray, Dr. EtHan A, 

Gray, Dr. HEerBert W. 
Grecory, Mrs. R. B. 
GUTMANN & COMPANY 
HAMILL, CHARLES H. 

HAND, FRANK E. 

Hayes, Dr. Ropert H. 
Heacock, Dr. EpwArp M. 


GEOGRAPHICAL LIST OF MEMBERS 


Hitton, HENry R. 

Hutt, Morton D. 

IsHAM, Dr. GEoRGE S. 
JoHNson, S. H. 

JorDAN, Epwin O. 

KLEE, Max 

Koessier, Dr. Karr K. 
KULCHINSKY, DR. ALEXANDER 
LatrHrop, Mrs. BRYAN 

LeacH, F. W. 

Levinson, Dr. SAMUEL A. 
Lonc, Dr. EsmMonp R. 

Lyons, Dr. ANDREW J. 
McCuusky, Dr. K. LUCILLE 
EvLizApetH McCormick MemoriaL FuNpD 
McCormick, Mrs. ROCKEFELLER ) 
Maces, Georce C. & CoMPANY 
MAwnz, J., ENGRAVING COMPANY 
Metster, Rev. Karu P. 

MEYER, ALFRED C. 

Mock, Dr. Harry E. 
MounicipAL TUBERCULOSIS SANITARIUM 
Murpeuy, Miss Mary E. 
NasH, C. J. 

Norris GRAIN COMPANY 
OcusNerR, Dr. ALBERT J. 
Oxeson, Dr. RicHArp B. 
Ornpborr, Dr. BENJAMIN H. 
PreTeRSEN, Dr. WILLIAM F. 
PHELAN, M. A. 

Post, Mrs. Puitip S. 


ApAMS COUNTY ‘TUBERCULOSIS SANA- 
TORIUM, Quincy 

ADKINS, Dr. RusseEtt E., Wilmette 

BARTLETT, Dr. F. HERBERT, Pontiac 

BEARD, Dr. LEsLig A., Polo 

Beir, Mrs. Laren, Hubbard Woods 

BENSON, WitaM P., Sterling 

BUMSTEAD, Dr... M.. Monticello 

BuREAU COUNTY TUBERCULOSIS ASSOCIA- 
TION, Princeton 

CHAMPAIGN COUNTY 
Leacue, Urbana 

COLE, Miss ALICE, Chester 

CupAHy, Mrs. JosepH M., Lake Forest 

Davipson, Dr. W. P., Sullivan 

DISNEY, Dr. EpwArp K,, Mackinaw 

DunuaAM, Dr. R. W., Oak Forest 

ELGIN TupercuLosis Society, Elgin 

Frercuson, WILLIAM, Chester 

FISHER, Miss Myrt_e, Chester 

Fitz-HucuH, Mrs. CARTER, Lake Forest 

Furst, F. Bs Freeport 

GAINES, Dr. 1 M., Maywood 

Hott, Miss ELLEN, Lake Forest 

HUBBARD, Dr. A. E., Peoria 

IKNAYAN, Dr. N. C., Charleston 

ILLINOIS TUBERCULOSIS ASSOCIATION, 
Springfield 

INGERSOLL, WINTHROP, Rockford 


TUBERCULOSIS 
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Powers REGULATOR COMPANY 

RITTER, Dr. JOHN 

Rosuck, Dr. S. V. 

Rooney, THomas E. 

SacHs, Mrs. THEopoRE B. 

SHULZ BAKING COMPANY 

SIMMONDS, Dr. WALTER E. 

STERLING, Miss DorotHy 

STEVENSON, Dr. ALEXANDER F, 

STRAUS, MEYER L. 

Messrs Gorpon Stronc & COMPANY 

STRoTZ, Mrs. CHARtEs N. 

SwEANy, Dr. Henry C. 

Swirt & CoMPANY 

THORKILSDEN-MATHER COMPANY 

THORNE, CHARLES H. 

TUNNICLIFF, Dr. RUTH 

TutTeur, Dr. Epwin B. 

TUTHILL, Mrs. WILLIAM H. 

Tyson, RUSSELL 

UNIVERSITY OF CHICAGO GENERAL LI- 
BRARY . 

WacGNeER, Dr. G. W. 

WEBER, JOSEPH J. 

WEBSTER, Dr. GEoRGE W. 

Wetis, Dr. H. GipEon 

WELLS BROTHERS CONSTRUCTION COM- 
PANY 

WHEATON, Dr. CLARENCE L. 

Woopwarp, Dr. WILLIAM C. 


Knox County ANTI-TUBERCULOSIS 
LEAGUE, Galesburg 

Leonarp, Dr. THomAs H., Springfield 

Lovejoy, E. P., Princeton 

McLeAn County ANTI-TUBERCULOSIS 
LEAGUE, Bloomington 

McCieery, Miss ApA BELLE, Evanston 

Mapison County ANTI-TUBERCULOSIS 
ASSOCIATION, Edwardsville 

MANDEL, Mrs. EMANUEL, Highland Park 

Martini, Dr. WALTER, Urbana 

Mercatr, F. H., Franklin 

MILLIGAN, Dr. JOSEPHINE, Jacksonville 

Mopern WoopMEN oF AMERICA, Rock 
Island 

Morcan County ANTI-TUBERCULOSIS 
LeacGuE Jacksonville 

Morris, Dr. Everett, Oak Park 

MurpHy, Dr. E. S., Dixon 

PecHous, Dr. B. E., Berwyn 

ProrIA COUNTY TUBERCULOSIS ASSOCIA- 
TION, Peoria 

PeortA LIFE 
Peoria 

Pettit, Dr. J. W., Ottawa 

REINEKING, Dr. WALTER C., Rockford 

Roserts, Dr. A. J., Ottawa 

Roserts, Dr. THoMAS ELMER, Oak Park 

RusseL, ANDREW, Jacksonville 


INSURANCE COMPANY, 
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Scott, Rozpert L., Evanston 
SEYSTER, Mrs. JOHN CALVIN, Oregon 


NATIONAL TUBERCULOSIS ASSOCIATION 


THompson, NorMAN F., Rockford 
Trapp, Dr. ALBERT R., Springfield 


SHELBY County ‘TUBERCULOSIS ComM- WaArtTrTERSON, Dr. W. H., La Grange 

MITTEE, Shelbyville Witson, Dr. C. S., Belleville 
SHuULTz, Dr. Louis A., Rockford WorTHINGTON, Dr. Harry C., Oak For- 
STEPHENSON COUNTY ‘TUBERCULOSIS est ; 

LEAGUE, Freeport Wooprorp CouNTy ANTI-TUBERCULOSIS 
STRANAHAN, B. J., Oblong LEAGUE, Minonk 
TAPHORN, Dr. G., Alton 

INDIA 


Bet Arr SANATORIUM, Panchganiz 
Fett, Dr. F. R., Baihor Balaghat 
KAckKer, Dr. R. K., Bhowali 


Kipp, Dr. Cora I., Tilaunia Rajputana 


Riste, Dr. R. A., Rajputana 
SEKAR, Dr. CHANDRA, Kilpauk 


INDIANA 


BARTHOLOMEW COUNTY ‘TUBERCULOSIS 
ASSOCIATION, Columbus 

BEASLEY, Dr. THomAs J., Indianapolis 

BENTON COUNTY TUBERCULOSIS LEAGUE, 
Fowler 

BLAKER, 
apolis 

_Cru.i, Dr. Eric, Fort Wayne 

DARDEN, Dr. St. Carr, South Bend 

DEKALB CouNTy ANTI-TUBERCULOSIS 
Society, Auburn 

DELAWARE CouNTYy TUBERCULOSIS ASSO- 
CIATION, Muncie 

DvuEMLING, Dr. H. A., Fort Wayne 

Eset, CHartes W., Lafayette 

Eppy, Miss Corinne S., Bloomington 

ELKHART COUNTY TUBERCULOSIS ASSO- 
CIATION, Goshen 

Fort WAyNE ANTI-TUBERCULOSIS 
LEAGUE, Fort Wayne 

FRANKLIN COUNTY ‘TUBERCULOSIS So- 
ciety, Brookville 

GILMorr, Dr. W. D., Indianapolis 

HatcH, Dr. Haroip S., Oaklandon 

HAWLEY, Miss Epitu, Huntington 

Hays, J. W., Indianapolis 

Henry, Dr. ALFrep, Indianapolis 

Himes, Miss May, Indianapolis 

Hottwec, Louts, Indianapolis 

Howat, Dr. W. F., Hammond 

HUNTINGTON County TUBERCULOSIS As- 


Mrs. EvizABpetH A., indian- 


SOCIATION, Huntington 
Hurst, Mrs. W. R., Evansville 
INDIANA TUBERCULOSIS ASSOCIATION, 


Indianapolis 
IRENE Byron TUBERCULOSIS 
RIUM, Fort Wayne 
JoHnson, Dr. G. C., Evansville 
Ketty, Dr. W. F., Indianapolis 


SANATO- 


LAKE County TUBERCULOSIS SOCIETY, 
Gary 

Lee, Dr. GEorceE W., Grant County 

Litty, JAMEs W., Indianapolis 

McBripe, Dr. WititAm A., Indianapolis 

McBripEe, Dr. WitLt1Am O., Fort Wayne 

McIntyre, Dr. C. J., Indianapolis 

McQueen, Dr. WILLIAM, Oaklandon 

Marion CouNty TUBERCULOSIS ASSOCIA- 
TION, Indianapolis 

Marion MALLEABLE IRON Works, Ma- 
rion 

Miami County TUBERCULOSIS SOCIETY, 
Peru 

Miter, Hon. HucxH T., Columbus 

Mitis, Dr. Georce E., Evansville 

Moore, Nosre L., Mitchell 

Murpock, Dr. HArvey L., Fort Wayne 

NIEzER, CHARLES M., Fort Wayne 

NosLtE County TUBERCULOSIS ASSOCIA- 
TION, Kendallville 

PosEy County TUBERCULOSIS SOCIETY, 
Mount Vernon . 

Pusiic HEALTH NursING ASSOCIATION, 
Indianapolis 

Rappaport, Leo M., Indianapolis 

Ross, Davin, Indianapolis 

ST. JOSEPH County ANTI- Tarot odl 
LEAGUE, South Bend 

SENSENICH, Dr. Roscoe L., South Bend 

STUDEBAKER CORPORATION, South Bend 

STYGALL, Dr. J. H., Indianapolis 

Swain, Mrs. B. F., Shelbyville 

Swayne, S. E., Richmond 

TIPPECANOE CouUNTy TUBERCULOSIS So- 
cIETY, Lafayette 

VANDERBURGH COUNTY ‘TUBERCULOSIS 
ASSOCIATION, Evansville 

WEATHERHOGG, C. R., Fort Wayne 

Wooten, H. M., Indianapolis 


IOWA 


ASSOCIATED CHARITIES, Des Moines 
Batpwin, Dr. Birp L., Iowa City 
Boyp, Miss HeEten F., lowa City 


Breip, Dr. JAcos S., Toledo 
Brown, Miss E. A., Des Moines 
CUNNINGHAM, Dr. M. A., Oakdale 


GEOGRAPHICAL LIST OF MEMBERS 


Drake, Miss ANNA M., Des Moines 

EpGERLY, Dr. E. T., Ottumwa 

Ficke, R. C., Davenport 

Fietp, Dr. C. G., Oakdale 

GRIMES, Dr. Eur, Des Moines 

Hayes, Mrs. Frances C., Clinton 

Herrick, Dr. J. F., Ottumwa 

Iowa STATE CoLtece Liprary, Ames 

Iowa TuBERcULosIs ASSOCIATION, Des 
Moines 

LaBerce, Dr. J. ARrHuR, Oakdale 

Mason, Miss BEtte R., Webster City 


427 


Minces, Dr. Grorce, Dubuque 

Precx, Dr. Joun H., Des Moines 

Pusitic HEALTH NursING ASSOCIATION, 
Des Moines 

Russet, Dr. JoHN, Des Moines 

SAMPSON, Dr. F. E., Creston 

SCARBOROUGH, Dr. H. V., Oakdale 

Stock, Dr. Grorce A., Oakdale 

TUBERCULOSIS ASSOCIATION OF WoopBURY 
County, Sioux City 


Witson, Mrs. Epna H., Iowa City 


IRELAND 


BELFAST MuNicipAL Sanatorium, Bel- 
fast 


TRIMBLE, Dr. ANDREW, Belfast 


LT ALY: 


GaLassI, Dr. Caro, Terni 


JAPAN 


FLETCHER, Dr. A. G., Chosen 
Hosaka, Dr. YoSHIHARN, Boshu 


SHIGENO, K., Kobe 
Tazawa, Dr. Ryoz1, Tokio 


KANSAS 


Berry, Guy T., Independence 

Brown, Dr. J. C., Wichita 

Copurn, Dr. Cray E., Kansas City 

Cox, Dr. SetH L., Topeka 

Kansas STATE TUBERCULOSIS ASSOCIA- 
TION, Topeka 

KENNEY, Dr. C. S., Norton 

Lerrico, Dr. CHARLES, Topeka 


MicHENER, Dr. H., Wichita 

STATE Boarp or HEALTH, Topeka 

THomas, Mrs. Cuartes B., Topeka 

Topras, Mrs. Maupe I., Wallington 

VisitInc Nurses ASSOCIATION, Kansas 
City 

WicHITa Pustic HeALtH Nursine As- 
SOCIATION, Wichita 


KENTUCKY 


* ADLER, Cyrus L., Louisville 

AHRENS, THEODORE, Louisville 

Bates, Dr. S. W., Louisville 

Beatty, Dr. J. J.. Dawson Springs 

Cotton, Dr. W. A., Dawson Springs ° 

Cow ey, Dr. Rospert HENry, Berea 

GarTH, Dr. C. M., Louisville 

Kenton County Tusercutosis LEAGuE, 
Covington 

KenTucKky TUBERCULOSIS ASSOCIATION, 
Louisville 


LouIsvILLE TUBERCULOSIS ASSOCIATION, 
Louisville 

McCormack, Dr. A. T., Louisville 

Miter, Dr. Oscar O., Valley Station 

Murray, Dr. Epwarp J., Lexington 

PusLtic HEALTH NurRsING ASSOCIATION, 
Lexington 

Roperts, Mrs. Epwarp A., Lexington 

SPRAGUE, Dr. GeorcE P., Lexington 

STRADER, Dr. Ernest L.,Valley Station 

WIEDEMANN, CHARLES, Newport 


LOUISIANA 


‘ANDERSON, Mrs. Moyse, Greenwood 
BeEKMAN’S, New Orleans 

Bet, Dr. Georce S., New Orleans 
Butzxke, Dr. Ernest J., Alexandria 


* Deceased. 


CALCASIEU CAMERON ‘TUBERCULOSIS 
LEAGUE, Lake Charles 

DureL, Dr. WALLACE J., Covington 

East BATON RovuGE TUBERCULOSIS 


Lreacug, Baton Rouge 
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Etxiotr, Dr. JoHN B., New Orleans 

Gites, Dr. Upton, New Orleans 

JEFFERSON DAvis PARISH TUBERCULOSIS 
LEAGUE, Jennings 

Lewis, Dr. JAMEs L., Alexandria 

LovuIsIANA STATE Boarp OF HEALTH, 
New Orleans 


NATIONAL TUBERCULOSIS ASSOCIATION 


Matas, Dr. RupotpH, New Orleans 

ORLEANS ANTI-TUBERCULOSIS LEAGUE, 
New Orleans 

SHREVEPORT TUBERCULOSIS LEAGUE, 
Shreveport 

TERREBONNE PARISH TUBERCULOSIS 
LEAGUE, Houma 


MAINE 


ApAms, D. W., Augusta 


ApAms, Dr. Lester, Greenwood Mountain 


BANGOR ANTI-TUBERCULOSIS ASSOCIA- 
TION, Bangor 

Bass, G. H. AND Company, Wilton 

GarrRISsON, Dr. W. Mites, Bangor 


MAINE Pusitic HEALTH ASSOCIATION, 
Augusta 


Nicuots, Dr. Estes, Portland 


NorTHERN MAINE SANATORIUM, Presque 
Isle 

O’BriEN, Dr. Cart R., Bangor 

Payson, Hersert, Portland 

Puuituips, Mrs. J. B., Cape Elizabeth 

PRENTISS, Mrs. S. R., Bangor 

RicHaArps, HENry, Gardiner 

SYLVESTER, Dr. C. B., Portland 

THURBER, WALTER D., Augusta 

WoopMAN, Epwarp, Portland 


MARYLAND 


Baltimore 
below. ) 
ATHEY, Mrs. C. N. 
AUSTRIAN, Dr. C. R. 
BAETJER, Dr. F. H. 
Baccott, Dr. BArtus T. 
BARKER, Dr. LEWELLYs F. 
BARNES, G. HARRY 
BEEHLER, WILLIAM H. 
Buiss, W. J. A. 
Brack, Dr. CHARLES EMIL 
BripGMEN, Mrs. CusHING W. 
Cone, Dr. CLARIBEL 
CorKRAN, Mrs. B. W., Jr. 
EPSTEIN, JACOB 
FuTcHER, Dr. THOMAS B. 
GREENBAUM, Dr. Harry S. 
HAMBURGER, Dr. Louis P. 
HammMaAN, Dr. Louts V. 
HocHSscHILp, Max 
How.Lanp, Dr. JoHN 


Brinvces, Dr. W. A., Towson 

Broperick, D. I., Catonsville 

CowigE, Dr. C. S., Perryville 

CULLEN, Dr. Victor F., State Sanatorium 

Evupowoop SANATORIUM, Townson 

JEwisH HOME FOR CONSUMPTIVES OF 
BALTIMORE City, Reisterstown 


(For remainder of State see 


JAcosps, Dr. HENRY BARTON 
JoHNsTON, FE. A. 

KEYSER, R. BRENT 

KouHN, Louis B. 

KRAUSE, Dr. ALLEN K. 
LEopoLp, Dr. EUGENE J. 
LEVERING, EUGENE 
LEVERING, JOSHUA 
MARYLAND TUBERCULOSIS ASSOCIATION 
MEAGHER, Miss AGNEs J. 
Morratt, Miss JANE 
NEWCOMER, WALDO 

Peek, JESSE H. 

Pets, Dr. IsaAdc R. 

SLoAN, Dr. MartTIN F. 
THom, DECouroy W. 
Wess, Mrs. Georce R. 
WeEtcH, Dr. WittiAmM H. 
Wittis, Dr. H. S. 
WotMAN, Dr. SAMUEL’ 


KouNn, WALTER W., Arlington 
ScuppER, Mrs. HELEN R., Bethesda 
SHRIER, Dr. ALBERT F., Reisterstown 
SCHROEDER, Dr. E. C., Bethesda 
Witson, Dr. Gorpon, Guilford 


MASSACHUSETTS 


Boston (For remainder of State see 
page 429.) / 
BAILEY, Dr. WALTER C. 
BicELow, Dr. W. S. 
Boston TUBERCULOSIS ASSOCIATION 
BownpitcH, Miss Ottvra Y. 


BowvitcH, Dr. VINcENT Y. 
BRADLEY, R. M. 

CHRISTIAN, Dr. HENRY A. 
CLIFFORD, Dr. RANDALL 
CoTTING, CHARLES E. 
CusHING, Mrs. W. E. 


GEOGRAPHICAL LIST OF MEMBERS 


CuTLer, Dr. Evsrince G. 
DEPARTMENT OF PuBLIC HEALTH 
Emerson, Dr. WILLIAM R. P. 
Fioyp, Dr. CLEAVELAND 
Fotsom, Miss AMy 

Forses, Dr. Henry S. 
Forses, J. MURRAY 
FROTHINGHAM, Dr. LANGDON 
GOLDTHWAITE, Dr. Joet E. 
GRANDIN, JOHN L., 

GRANDIN, Mrs. J. L., Jr. 
HAMLEN, Miss ELIzApetH P. 
Hawes, Dr. JoHN B., 2ND. 
HEMENWAY, AUGUSTUS 
HEMENWAY, Mrs. AUGUSTUS 
Hii, GEorGE S. 

HouGHTON, CLEMENT S. 
HoucuHTon, Miss ELizAseETH G. 
Hyams, G. M. 

Jackson, Miss Marion C. 
JOHNSON, ARTHUR S. 
JoHNSoN, Dr. F. W. 

Jostin, Dr. Exxiot P. 
KiRSTEIN, Louris 

LEE, JOSEPH 

Lee, Dr. Rocer I. 


AprRIANCE, Mrs. VANDERPOEL, Williams- 
town 

ADRIANCE, Dr. VANDERPOEL, Williams- 
town 

ALDEN, GeEorcE I., Worcester 

Ames, Mrs. JAmeEs B., Cambridge 

BARNSTABLE CouNTy Pusriic HEALTH 
ASSOCIATION, Pocasset 

*BARTLETT, Dr. P. Challis, Danvers 

BeacH, Dr. Georce W., Rutland 

Bit, NATHAN D., Springfield 

Borven, R. P., Fall River 

BowpitcH, Epwarp, West Roxbury 

Bristot CouNty TUBERCULOSIS HOSPITAL, 
Attleboro 

BROOKLINE ANTI-TUBERCULOSIS SOCIETY, 
Brookline 

CAMBRIDGE ANTI-TUBERCULOSIS ASSOCIA- 
. TION, Cambridge 

Carter, RicHarp B., East Cambridge 

CuHapwick, Dr. Henry D., Westfield 

CuHAsE, Miss Atice P., Lynn 

CLarK, Dr. Leonarp B., Waverley 

Criapp, Dr. H. C., Brookline 

CLINTON LANCASTER TUBERCULOSIS AS- 
SOCIATION, Clinton 


Dennison, Henry S., Framingham x 


Denny, Dr. Francis P., Brookline 

Doucuty, Mrs. Witit1AmM H., Williams- 
town 

Exiot, Dr. CHARLES W., Cambridge 

Exiis, Dr. FREDERICK W., Monson 

Ery, Miss Mary C., Waltham 


* Deceased. 
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Locke, Dr. Epwin A. 
Lorp, Dr. F. T. 

LorING, JUDGE WILLIAM CALEB 
Lowe.L, Miss Lucy 
Mason, Miss E. F. 
MASSACHUSETTS TUBERCULOSIS LEAGUE 
Minot, Dr. GEorcE R. 
MInoT, Dr. JAMES J. 
Morrison, Dr. HYMAN 
Murpuy, Dr. Timotuy J. 
Oris, Dr. Epwarp O. 

Pace, Dr. CALviIn GATES 
Parks, F. R. 

Pratt, Dr. JosepH H. 
PuTtTNAM, Mrs. LOWELL 
SEARS, Miss A. L. 
SHATTUCK, Dr. F. C. 
Simes, Mrs. WILLIAM 
SLocum, Miss LAURA 
SMITH, JEREMIAH, JR. 
STEVENS, Epwarp F. 

Stone, NATHANIEL H. 
Van Da LinpA, FRANK 
Waite, Dr. BENJAMIN 
WiiiAMs, Dr. FrANcis H. 
Woop, Dr. NATHANIEL K. 


EMERSON, Dr. Ernest B., Rutland 

EMERSON, WILLIAM, Cambridge 

Emerson, Mrs. WILLIAM, Cambridge 

Emery, Dr. Georce E., Worcester 

Ewinc, Mrs. LAwrence, Greenfield 

FA. River ANTI-TUBERCULOSIS SOCIETY, 
Fall River 

FARRINGTON, R. I., Needham 

Forses, Mrs. J. MAtcotm, Milton 

FuLtver, Dr. Davin H., Fall River 

GAULEY, Mrs. R. D., Watertown 

Gay, Mrs. F. L., Brookline 

Gay, Mrs. JoSEPHINE S., Brookline 

GEOGHEGAN, W. B., New Bedford 

GREEN, Mrs. J. Gy., Malden 

GriFFIN, Dr. WALTER A., Sharon 

HAMPDEN COUNTY TUBERCULOSIS ASSO- 
CIATION, Springfield 

HAMPSHIRE County Pusiic HEALTH 
AssocIATIon, Northampton 

HAVERHILL TUBERCULOSIS ASSOCIATION, 
Haverhill 

Hunt, Dr. F. H., Mattapan 

Hyams, Miss Isazper F., Dorchester 

JAMIESON, Mrs. J. B., Jr., Newton 
Center 

JAQuES, Dr. HENry P., Lenox 

JoNES, Miss AMELIA H., New Bedford 

JorEess, Dr. Mark Harry, Rutland 

KELLEY, Dr. EucENE R., Dorchester 

LAPHAM, Dr. GeorcE N., Rutland 

LATHROP, WILLIAM H., Newtonville 

LAWRENCE ANTI-TUBERCULOSIS LEAGUE, 
Lawrence 
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Lawrence, Rev. W. Appieton, Lynn 

LAWRENCE, Mrs. W. A., Lynn 

Losett, Mrs. Jostan N., Whitinsville 

MacCorison, Dr. Cart, North Wilming- 
ton 

MacGray, Dr. CHartes L., Needham 

MaAcKnicut, Dr. Anam §S., Attleboro 

Morcan, Dr. Roy, Westfield 

New Beprorp ANTI-TUBERCULOSIS ASso- 
CIATION, Clifford 

NEWBURYPORT ANTI-TUBERCULOSIS ASSO- 
CIATION, Newburyport 

Newton WELFARE Bureau, Newtonville 

Pierce, Dr. B. H., South Hanson 

PETTINGILL, Dr. Orin S., Middleton 

Pityspury, Dr. E. D., Rutland 

PIttspury, Dr. NAnuM R., South Brain- 
tree 

PitMAN, Miss EtizAsetH, East Glouce- 
ster 

PITMAN, Miss 
Gloucester 

PLtyMoutH County HEALTH AssocrA- 
TION, Brockton 

Powers, Mrs. LLtewe.tyn, Brookline 

Prescott, HENry D., New Bedford 

Pusiic HEALTH Dispensary, Beverly 

RACHEMANN, Mrs. Fe.ix, Readville 

Reppy, Dr. JosepH W., North Wilming- 
ton 

Remick, Dr. SUMNER H., Reading 


HELEN CHOATE, East 


NATIONAL TUBERCULOSIS ASSOCIATION 


RHEAULT, Mrs. CHartes A., Brookline 

Riccs, Dr. Austen Fox, Stockbridge 

RopeRIQUE, Miss Leona D., Middleton 

Rosz, Dr. WitttAm H., Worcester 

Rust, Miss Epitu, Northampton 

SABINE, Dr. Georce K., Brookline 

SALEM ASSOCIATION FOR PREVENTION OF 
TUBERCULOSIS, Salem 

SALTONSTALL, Mrs. R. M., Chestnut Hill 

SALTONSTALL, Mrs. Rosert, Readville 

SHAMASKIN, Dr. ARNoLp, Rutland 

SHAW, Francis, Wayland 

SHELDON, C. L., Watertown 

SLOAT, Dr. H. G., Rutland 

SMITH, Miss Etsigz F., Greenfield 

STEELE, Dr. Grorce L., West Springfield 

STONE, Dr. ArtHur K., Framingham 
Center 

SWAN, Dr. Wit1AM D., Cambridge 

THACHER, Miss Margaret W., Roxbury 

THAYER, JoHN E., Lancaster 

THAYER, Mr. JoHN E., Lancaster 

THorpe, Mrs. J. G., Cambridge 

TILTON, Mr. And Mrs. H. O., Worcester 

Tower, Miss Etten M., Lexington 

TUBERCULOSIS COMMITTEE, VISITING NuR- 
SES ASSOCIATION, Great Barrington 

WAGNER, Dr. Harry S., Pocasset 

WELLs, H. O., Worcester 

Wuite, Miss Eruet, Middletown 

Wise, Dr. Joun M., Clifford 


MICHIGAN 


ANDERSON, Dr. MARTHA, Howell 

Bisse_t, M. R., Jr., Grand Rapids 

BiopceTtT, JOHN W., Grand Rapids 

CHESTER, Dr. JoHN L., Detroit 

DEKLEINE, Dr. WILLIAM, Saginaw 

Detroir TUBERCULOSIS SANATORIUM, 
Detroit 

TUBERCULOSIS SocIety oF DETROIT AND 
WAYNE County, Detroit 

Donce, Mrs. Joun F., Grosse Pointe 

Dovuctas, Dr. Bruce H., Northville 

ERNSBERGER, OrRIN D., Lansing 

FiscHer, Dr. ArTHUR F., Hancock 

GENESEE CouNTy TuBERCULOSIS ASsso- 
CIATION, Flint 

GRAND Rapips ANTI-TUBERCULOSIS So- 
CIETY, Grand Rapids 

HaAtsey, Mrs. R. W., Grosse Pointe 

Hartz, Dr. Henry Jasper, Detroit 

HerMAN, R., Detroit 

Howes, Dr. WitLtarp Boynen, Detroit 

INGHAM CouNTy TUBERCULOSIS SOCIETY, 
Lansing 

Inciis, JAMES, Ann Arbor 

JACKSON, Dr. JoHN B., Kalamazoo 

Jounston, Dr. Cottins H., Grand Rap- 
ids 

KARSHNER, Dr. C, F., Grand Rapids 

KNApPEN, Hon. Loyat E., Grand Rapids 


LAMBERT, Dr. RupotpH H., Camp Cus- 
ter, Battle Creek 

McCLELLAND, Dr. N. M., Battle Creek 

MARSHALL, Dr. Marx, Ann Arbor 

MICHIGAN DEPARTMENT OF HEALTH, 
Lansing 

MicHIGAN ‘TUBERCULOSIS ASSOCIATION, 
Lansing 

Mort, Mrs. C. S., Flint 

MuSKEGON CouNtTY TUBERCULOSIS ASSO- 
CIATION, Muskegon 

Nessitr, Dr. Eugene N., Grand Rapids 

Norturup, Dr. WitttAm, Grand Rapids 

OxIn, Dr. R. M., Lansing f 

ParKer, Mrs. Watter R., Grosse Pointe — 

Pierce, Dr. Eucene B., Howell 

Pore, WILLARD, Detroit 

PritcHarp, Dr. J. S., Battle Creek 

PusLic HEALTH AND ANTI-TUBERCULO- 
sis Society, Cadillac 

SAGINAW TUBERCULOSIS SOCIETY, Sagi- 
naw 

SCHLOTMAN, JosePH B., Detroit 

SCHOOLCRAFT COUNTY TUBERCULOSIS 
SANATORIUM, Manistique 

SHANKWILER, Dr. R. A., Detroit 

SuHurzy, Dr. Burt R., Detroit 

SLEEPER, Mrs. ALBert E., Bad Axe 

Squier, Dr. THEopore L., Battle Creek 


GEOGRAPHICAL LIST OF MEMBERS 


STRATTON, WILLIAM D., Detroit 

TOoAN, Dr. ac ., Howell 

Torrey, Mrs. Eh. N., Detroit 

Towey, Dr. JOHN W., Powers 

VAN DER SLICE, DR. E. R., Lansing 

Vis, Dr. WILLIAM ae Grand Rapids 

W ASHTENAU County. BrANncH, MIcHI- 
GAN ‘TUBERCULOSIS ASSOCIATION, Ann 
Arbor 
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WATKINS, Dr. JoHN T., Detroit 
WEHENKEL, Dr. A. M., Detroit 
WESTCOTT, Dr. L. He Gobleville 
WICKHAM, Dr. A. B., Detroit 
WititiAMs, Mrs. WiLson K., Grand 
Rapids 
Was: Dr. Upo J., Ann Arbor 
ZICKERT, Miss GERTRUDE L., Hart 
ZIWET, PRor. ALEXANDER, Ann Arbor 


MINNESOTA 


ANDERSON, Dr. JAMES Kerr, Deerwood 

ANNEKE, Percy S., Duluth 

BAztrour, Dr. D. ci Rochester 

BEADIE, Dr. WD. Cannon Falls 

BenpDES, Dr. J. Harry, Oak Terrace 

BENZ, GEORGE 7 St Paul 

BERNARD, Dr. B. fee Thief River Falls 

BoswortH, Dr. ROBINSON, St. Paul 

Bogulst, Dr. Haroip S.,, Oak Terrace 

Broker, Dr. WALTER S., Battle Lake 

BryANn, Miss AGNES,, Rochester 

BUENA Vista SANATORIUM, Wabasha 

CALLAHAN, Dr. F. F., Pokegama 

CARNEGIE PUBLIC LIBRARY, Worthington 

CARPENTER, E. L., Minneapolis 

CARPENTER, Mrs. BE, L., Minneapolis 

Crossy, Miss CAROLINE M., Minneapolis 

Crossy, GerorcE H., Duluth 

DAUGHERTY, Dr. EDWIN B., St. Paul 

DEPARTMENT OF PUBLIC HEALTH, Min- 
neapolis 

Dunsmoor, Dr. F. A,, Minneapolis 

GALE, E. C., Minneapolis 

Geer, Dr. EVERETT K., St. Paul 

GRACE, Dr. FRANK ee Minneapolis 

Griccs, LOW, ot Paul 

Guyver, Dr. L. G., St. Paul 

HEGARDT, W. G.,, Duluth 


HENNEPIN CouNTY TUBERCULOSIS ASSO- 


CIATION, Minneapolis 
Jennincs, Dr. Frank L., Oak Terrace 
JosePpH, SISTER M., Rochester 
Larrp, DR. ARTHUR T., Nopeming 
LANEY, Dae RL. Puposky, 
LINDGERG, Miss BEAtTRIcE E , St. Paul 


Lonc, Dr. Witt1Am H., Rochester 

Marciey, Dr. WALTER J., Minneapolis. 

Mariette, Dr. Ernest S., Oak Terrace 

MatrHews, Dr. Justus, Minneapolis 

Mayo, Dr. C. H., Rochester 

Miian, Dr. M. Georce, Warren 

MINNESOTA ADVISORY COMMISSION OF 
THE STATE SANATORIUM FOR CONSUMP- 
TIVES, St. Paul 

MINNESOTA Pusitic HEALTH ASSOCIA- 
TION, St. Paul 

MINNESOTA STATE BoARD OF HEALTH, 
St. Paul 

MINNESOTA STATE SANATORIUM, Ah 
Gwah Ching 

Myers, Dr. J. A., Minneapolis 

OLINGER, Dr. L. B., Rochester 

PAINE, BW Duluth 

RIVERSIDE SANATORIUM, Granite Falls 

St. Louis County Pustic Heatta As- 
SOCIATION, Duluth 

SLATER, Dr. S. A., Worthington 

SOUTHWESTERN MINNESOTA 
RIUM, Worthington 

Spicer, Dr. FRANK W., Duluth 

Messrs. SUND AND DUNHAM, Minneap- 
olis 

Tay or, Dr. H. Lonestreet, St. Paul 

ToLverson, JoHN S., Fulda 

WADE, Miss E. M., ‘Minneapolis 

WALDIE, Dr. GEORGE McL., Wabasha 

Wuite, Dr. Joun E., Lake Park 

Wuite, Mrs. ey ine Lake Park 

WrrricH, Dr. Fo Ws Minneapolis 


SANATO- 


MISSISSIPPI 


BosweE.Lt, Dr. Henry, Sanatorium 
DENMAN, Dr. W. E., Philipp 
JONES, Dr. May ee Sanatorium 


MISSISSIPPI ZTUBERCULOSIS ASSOCIATION, 
Jackson 


MISSOURI 


Apa, Frep B., St. Louis 

ARNETT, Dr. LILLir A., Mt. Vernon 
BAUMGARTEN, Dr. WALTER, St. Louis 
Bepat, Dr. ApvELHEID C., St. Louis 
BorstinierE, Dr. Louis C., St. Louis 
Breveck, Dr. JosepH F., St. Louis 


BUCHANAN CouNTY SOCIETY FOR THE 
RELIEF AND PREVENTION OF TUBER- 
CULOSIS, St. Joseph 

Buppy, Dr. E. P., St. Louis 

ButTLER MANUFACTURING 
Kansas_ City 

CARPENTER, Mrs. G. O., St. Louis 


CoMPANY, 
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Day, Dr. AntHony B., St. Louis 

Emery, Birp, THAYER Dry Goops Com- 
PANY, Kansas City 

EYERMANN, Dr. CHARLES H., St. Louis 

FIsScCHEL, Dr. WALTER, St. Louis 

FLEISHER, Dr. Moyer S., St. Louis 

FRANK, Dr. A. M., St. Louis 

GoLpEN, Dr. SAMUEL, Anglum 

GRAHAM, Dr. V. K., Kansas City 

HAtt, F. L., Kansas City 

HEALTH CONSERVATION ASSOCIATION OF 
Kansas City, Kansas City 

Hoxie, Dr. Georce H., Kansas City 

Ives, Dr. Georce, St. Louis 

JeEwisH HoME For CHRONIC INVALIDS, 

~ Anglum 

Jones, A. W., St. Louis 

Ropert KEITH FURNITURE COMPANY, 
Kansas City 

LIBRARY OF JACKSON County, Kansas 
City 

Lone, R. A., Kansas City 

McMauon, Dr. ALPHONSE, St. Louis 

MALLINCKRODT, EpwArp, St. Louis 


NATIONAL TUBERCULOSIS ASSOCIATION 


MarporF, Dr. WILLIAM C., St. Louis 

Meyer, Miss Emma J., Kansas City 

Missouri STATE SANATORIUM, Mt. Ver- 
non 

Missourt TUBERCULOSIS 
St. (otis 

Mupp, Dr. Harvey G., St. Louis 

OpiE, Dr. EuGENE L., St. Louis 

Orr, Isaac HJ St aus 

RAVENEL, Dr. MAzy¥cx P., Columbia 

St. Lourts CHILDREN’s HOosPITAL, St. 
Louis 

SAUNDERS, Dr. E. W., St. Louis 

SCHLENKER, Dr. LAWRENCE, St. Louis 

SINGER, DR.J. J.°St elas 

Spector, Dr. H. I., Koch 

TUBERCULOSIS SocIETY oF St. Louts, St. 
Louis 

VEEDER, Dr. Borpen S., St. Louis 

VOLKER, WILLIAM, Kansas City 

Wess, Dr. LeEsuie R., Springfield 

Wuite, Miss RutH, Kansas City 

Woo.tr, HeErBertT M., Kansas City 

Younc, Dr. IRA C., St. Louis 


ASSOCIATION, 


MONTANA 


ARWINE, Dr. JAmes T., Helena 
Butte TUBERCULOSIS Society, Butte 
CAMPBELL, Dr. DoNALp, Butte 
HELENA CLinic, Helena 

Hewitt, Dr. Joun E., Helena 
Kesey, Pror. FrANcis W., Corvallis 
Levy, Dr. EMANUEL, Helena 


Lipscoms, Dr. H. R., Helena 

MonTANA ‘TUBERCULOSIS ASSOCIATION, 
Helena 

Park, Dr. WiLLIAm E., Helena 

SHERER, Dr. Moses E., Helena 

SrEverS, Dr. J. R. E., Butte 


NEBRASKA 


ANDERSON, Dr. WiLL1AM N., Omaha 

BAILEY, Dr. BENJAMIN F., Lincoln 

HeaceyY, Dr. F. W., Omaha 

Jonas, Dr. A. F., Omaha 

MarsSHELL, Miss ALice, Omaha 

Mover, Dr. Torrence C., Lincoln 

NEBRASKA ‘TUBERCULOSIS ASSOCIATION, 
Omaha 


PETERSON, Miss EupHemIA, R. N., Lin- 
coln 

SCHULTE, Dr. H. Von W., Omaha 

STANDARD OIL CoMPANY, Omaha 

TRIMBLE BROTHERS, Omaha 

Van Es, Dr. L., Lincoln 

ZIEGLER, DR. CHARLES H., Vesta 


NEVADA 


NeEvADA Pusitic HeattH Association, Reno 


NEW HAMPSHIRE 


CLARKE, Dr. GEorGE Haven, Concord 
DeEMING, Dr. Rosert M., Glencliff 
Kerr, Dr. Ropert B., Manchester 
KIMBALL, Miss MartHA S., Portsmouth 


New HAMPSHIRE TUBERCULOSIS ASSO- 
CIATION, Manchester 

Remick, Mrs. JAMEs W., Concord 

SMITH, J. Bropie, Manchester 


Woops, E. B., Hanover 
NEW JERSEY 


ALEXANDER, Dr. H., Hoboken 

ANTI-TUBERCULOSIS COMMITTEE, Bloom- 
field 

ANTI-TUBERCULOSIS LEAGUE OF THE OR- 
ANGES, Orange 


ATLANTIC TUBERCULOSIS COMMITTEE, At- 
lantic City 

BENSON, Mrs. W. S., Passaic 

BERGEN County TUBERCULOSIS ASSOCIA- 
TION, Hackensack 


GEOGRAPHICAL LIST OF MEMBERS 


BERGEN CoUNTY TUBERCULOSIS HOSPITAL, 
Oradell 

BorpdEN, ALFRED, Short Hills 

BorpeN, Miss CHAR.LoTTE M., Camden 

Buck, Miss M. C., Atlantic City 

BURLINGTON COUNTY ‘TUBERCULOSIS 
LeacuE, Burlington 

CAMDEN CouNTy ‘TUBERCULOSIS ASSO- 
CIATION, Camden 

CHARITY ORGANIZATION Society, Plain- 
field 

CHETWooD, Miss VirciniA M., Hacken- 
sack 

CRANKSHAW, Dr. CHARLES W., Newark 

Cutter, Dr. Pau S., Hopewell 

Davis, R. M. A., Salem 

DEBORAH JEWISH CONSUMPTIVE RELIEF 
Society SANATORIUM, Browns Mills 

Dennis, Dr. L., Orange 

DoNNELLY, FRED W., Trenton 

Dorn, Dr. Extxiotr I., Newark 

DunHAM, Dr. HENry B., Newark 

ENGLISH, Dr. SAMUEL B., Glen Gardner 

Essex COUNTY SANATORIUM, Verona 

FaARNATH, Miss Viotet V., Atlantic City 

Fick, Miss KATHERINE, Trenton 

FINNERTY, Dr. Francis A., Montclair 

FisH, Dr. CiypE M., Pleasantville 

FRANK, Dr. M. G., Egg Harbor 

GrAmscH, Dr. A. Lours, Glen Gardner 

‘Grecory, Mrs. E. Atma, Elizabeth 

GRIFFIN, Mrs. WiLLIAm V., Peapack 

Hance, Dr. Irwin H., Lakewood 

Hentz, Henry, Madison 

Hoxie, Mrs. I. RichMonp, Morristown 

Hupsparp, Dr. F. EtMore, Montclair 

HucuHeEs, Dr. Freperic J., Plainfield 

Hupson County TusBErcULOsIs LEAGUE, 
Jersey City 

HutmeE, Mrs. F. L., Trenton 

. JAcogs, Puitip P., Morristown 

JAcoss, Mrs. Puiip P., Morristown 

JAFFIN, Dr. ABRAHAM E., Jersey City 

KisseL, Mrs. G. E., Morristown 

Lee, CHARLES T., Montclair 

Lewis, Dr, Pau A., Princeton 
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Lovinc Service AssocrAtTion, Haddon- 
field 

MACKENZIE, K. G., Nutley 

MARKLAND, M. B., Atlantic City 

MarsHAk, Dr. M. I., Bayonne 

MarveL, Dr. Puiip, Atlantic City 

MELLON, Mrs. CHARLES H., Morristown 

Mercer County HEALTH LEAGUE, Tren- 
ton 

MippLesEX CouNTy TUBERCULOSIS 
LEAGUE, Perth Amboy 

Mitis, Davin B., Montclair 

MoNmMoutH CouNTY ORGANIZATION, Red 
Bank 

MonvTcLair TUBERCULOSIS ASSOCIATION, 
Montclair 

Moore, Dr. Georce R., Trenton 

Morris County TUBERCULOSIS ASSOCIA- 
TION, Morristown 

Newcoms, Dr. Marcus W., Brown’s 
Mills-in-the- Pines 

NEw Jersey ‘TUBERCULOSIS 
Newark 

PATERSON ANTI-TUBERCULOSIS LEAGUE, 
Paterson 

PotiaK, Dr. B. S., Secaucus 

PRUDENTIAL INSURANCE CoMPpANyY, New- 
ark 

Rocers, Dr. LAWRENCE, Trenton 

RUNNELLS, Dr. JoHN E., Scotch Plains 

SCHNEIDER, Dr. Louis, Newark 

SEARLES, Mrs, ELMER C., Sr., Chester 

SHREvE, Mrs. E. G., Atlantic City 

Sirk, Dr. CuHartes I., Perth Amboy 

SMITH, Pror. THEOBALD, Princeton 

STEINBERG, Dr. MIGUEL, Newark 

Strom, Dr. ABRAHAM, Plainfield 

STULTS, F. E., Morristown 

Sunny Rest SANAToRIUM, Ancora 

THompson, Mrs. L. S., Red Bank 

ToMLINSON, Mrs. R. E., Montclair 

TyYLer, WILLIAM S., Plainfield 

Union County TUBERCULOSIS LEAGUE, 
Elizabeth 

Unity CHurcH, Montclair 

VINCIGUERRA, Dr. MICHAEL, Elizabeth 

Visitinc Nurse Association, Woodbury 


LEAGUE, 


NEW MEXICO 


Aspott, Dr. WiLson R., Fort Bayard 
Brown, Dr. R. O., Sante Fe 
Butiock, Dr. E. S., Silver City 
Cryer, Dr. W. H., Deming 

Harris, Dr. J. E. J., Albuquerque 
HorrMAN, Dr. Ripiey C., Deming 
Mera, Dr. F. E., Santa Fe 


Peters, Dr. Leroy S., Albuquerque 
Reip, Dr. H. P., Fort Stanton 

Reipy, Dr. J. A., Albuquerque 

Rice, Dr. W. E., Raton, Colfax County 
Scott, Dr. JAmes R., Albuquerque 
Vickers, Dr. F. D., Deming 

Warner, Dr. H. J., Fort Stanton 


NEW YORK STATE 


New York City (For remainder of 
State see page 436.) 

AGNEW, Mrs. G. B. 

AMERICAN NuRSES’ ASSOCIATION 


ANDERTON, Dr. WALTER -P. 
ARNSTEIN, LEo 

ASIEL, NELson I. 
ASPINWALL, J. LAWRENCE 
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ASSERSON, Dr. M. ALIcE 

AUCHINCLOss, Mrs. C. C. 

Bappott, FRANK L. 

BANNaRD, Otto T. 

Breer, Dr. EpwiIn 

BEER, Mrs. JuLius 

Brenr, HERMAN 

BERNSTEIN, Dr. S. S. 

BErRTHOLF, Mrs, Mary T. 

Brier, Mrs. SYLVAN 

Biccs, Mrs. HERMANN M, 

BuiuE, Dr. RuPERtT 

BRANDT, Harry J. 

BRANNAN, Dr. JoHN W. 

BRECHER, E. A. 

BREWSTER, GEORGE S. 

Britt, Dr. N. E. 

BristoL, JoHn I. D. 

Brown, ALFRED L. 

BULLEN, Dr. BERNARD C. 

BuLitowa, Dr. Jesse G. M. 

BurRNHAM, Dr. A. C. 

Casot, Mrs. F. R. 

CAESAR, HENRY A. 

CALDWELL, Otis W. 

CARLEBACH, EMIL 

CARMAN, Dr. A. R. 

CarTER, ERNEST T. 

CAULDWELL, Dr. CHARLES M. 

CuHaApPIn, S. B. 

CHAPMAN, Mrs. JoHN Jay 

CHICKERING, Dr. HENRY T. 

CuHiLps, WILLIAM H. © 

CLARK, WILLIAM A. 

CorFIN, C. A. 

Cote, Miss ELizApeTH 

CoLe, Dr. Lewis GREGORY 

Cote, Dr. Rurus 

COLEMAN, Dr. WARREN 

COMMITTEE FOR CARE OF JEWISH TUBER- 
CULOUS 

COMMITTEE ON TUBERCULOSIS AND Pus- 
Lic HEALTH OF THE STATE CHARITIES 
Aip ASSOCIATION 

ConLEy, Dr. WALTrER H. 

Connor, Dr. Lewis A. 

Crocker, W. T. 

CULLMAN, Howarp S. 

CULLMAN, Mrs. H. S. 

CutTtiInc, Mrs. W. Bayarp 

Dana, Dr. CHARLES L, 

Davis, Mrs. Joseru E. 

De Forest, HENry W. 

De Forest, JOHNSTON 

De Forest, Ropert W. 

DencH, Dr. Epwarp B. 

DeENNIs, Dr. FReEperRIc S. 

Dines, Miss Atta ELIzABETH 

DINWIDDIE, COURTENAY 

DopcE, CLEVELAND H. 

Dow, Mrs. FREDERICK G. 

Draper, Dr. Witt1AmM KINNICUTT 

Du Bots, Dr. Francis E. 

Du Bots, Dr. PHese L. 

DuNHAM, Mrs. Epwarp K. 


EcLee, Dr. Epwarp P. 
Ey, Cart B. 

EMERSON, Dr. HAVEN 
ErRpDMAN, WILLIAM 
ERLANGER, ABRAHAM 
ERLANGER, MILTon S. 
Evans, Dr. S. M. 
FAULKNER, DR. E. Ross 
FIsHBERG, Dr. MAvuRICE 
FLEXNER, Dr. SIMON 
FoL.Ks, HoMER 

Foster, Macoms G. 
FRANK, WALTER 
FRANKEL, Dr. LEE K. 
FREEMAN, Dr. ROWLAND G. 
FRISSELL, A. S. 

FRISSELL, Dr, Lewis F. 
GARDNER, Miss JoAn T. 
GeEpDES, Mrs. DoNALpD G. 
GLENN, JOHN M. - 
GODFREY, JONATHAN 
GopsoL, F. J. 

GOLDMAN, JULIUS 
GoopDRIDGE, Dr. MALCoM 
GoTTHEIL, Mrs. PAuL 
GREENHUT, B. J. 
GUGGENHEIM, DANIEL 
HALE, Dr. Henry E. 
HALPERN, Dr. J. 

Hanpy, Mrs. PARKER 
HARDENBERGH, Mrs. P. E. 
HARTWELL, Dr. JoHN A. 
HAUSWIRTH, Dr. Louis 
HaywaArp, J. B. 

Herve, Henry, JR. 

Hess, Dr. ALFRED F, 
HorFrMAN, Dr. ArTHUR M. 
Hott, Miss CoNsTANCE 
Homer, SIDNEY 

Hope, Mrs. WALTER E. 
Huser, Dr. FRANCIS 
Hunt, Dr. JAmes P. 
Huyter, FRANK De K. 
Jackson, Dr. V. H. 
JAMES, PuHiip L. 

JAMES, Dr. WALTER B. 
JANKO, Dr. NEHEMIAH 
JENISON, Dr. NANCY 
JENNINGS, Miss ANNIE B. 
JOHNSON, GILBERT H. 
KANE, Mrs. JoHN INNES 
KANTROWITZ, Dr. B. A. 
Kaunitz, Dr, JULIus 
KELLEY, DR. CATHERINE R. 
KESSEL, Dr. LEo 
KNicHT, Dr. Aucustus S. 
Kuun, AUGUST 

LAMBERT, Dr. AprIAn V. S. 
LAMBERT, Dr. ALEXANDER 
LAMBERT, Dr. SAMUEL W. 
LATTMAN, Dr. J. 

Levi, Mrs. ALBert A. 
Levi, Emit S. 

Lewis, Mrs. F. E. 

Lewis, Dr. ROBERT 
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LEWISOHN, SAm A, 

LIBMAN, Dr. EMANUEL 

Lire EXTENSION INSTITUTE 
LILIENTHAL, Dr. Howarp 
Lorp, DANIEL M. 

Lusk, Dr. GRAHAM 

Lusk, Dr. WILLIAM C. 
LYMAN, FRANK 

McAtrrn, Dr. D. H. 
McSweeny, Dr. E. S. 

Mack, JULIAN W. 

MANcEsS, Dr. M. 
MANNHEIMER, Dr. GEORGE 
MANSFIELD, Dr. HowArp 
MAXWELL, H. W. 

MEINECKE, C. WILLIAM 
MERSEREAU, Dr. WILLIAM J. 
Meyer, Dr. ALFRED 

Meyer, Dr. WILLY 

MiLierR, Dr. Gerorce N. 
Miter, Dr. HEYMEN RupOoLPH 
Mixer, Miss Nettie I. 
MILLIKEN, Dr. S. M. 
MitrreA, Miss HELEN S., R.N. 
Mock, Hueco 

Morfett, Dr. RupotpH DUuRYEA 
MOoNAELESSER, Dr. A. 

Monroe, Rosert G. 
MonTEFIORE HoME AND HOSPITAL 
MorAWETZ, VICTOR 

Morris, Dr. Lewis R. 

Morris, Mrs. Lewis R. 
Morrow, Dwicut W. 

Mr. StnAr Hospitar 

Munn, Dr. Joun P. 


Mutua. Lire INSURANCE COMPANY 


NEEDHAM, Miss MAup 
NELBACH, GEORGE J. 
NEWMANN, Dr. FRITz 
NeEwesorc, Moses 
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NicHois, WILLIAM H. 
Norrigz, Dr. VAN Horn 
Norris, Dr. CHARLES 
NorTHRUP, Dr. W. P. 
Norton, Dr. NATHANIEL R. 
Noyes, W. G. 

O’BrIEN, Morcan J. 
OLLESHEIMER, HENRY 
ORNSTEIN, Dr. G. G. 
OsporN, WILLIAM CHURCH 
OsporN, Mrs, WILLIAM CHURCH 
Park, Dr. WILLIAM H. 
PARMENTIER, DOUGLAS 
PATTERSON, Dr. HENRY STUART 
PAULDING, J. K. 

Peck, Dr. CHartes H. 
Porter, WILLIAM H. 

Post, ABRAM S. 

Potter, Miss BLANCHE 
Price, Dr. Georce M. 
Prince, Mrs. BENJAMIN 
RAUBITSCHECK, RUDOLPH 
REESE, Mrs. W. WILLIs 


RopkorF, Dr. Rousst 
ROSENBAUM, S. G. 
RoutzAHNn, E. G. 

Rupre, Dr. Ernest F. 
SACHS, JULIUS 

Saks, W. A. 

SAVEDOFF, Dr. WILLIAM M. 
ScHAIE, Dr. Mitton 
SCHWARZENBACH, Ropert J. F. 
SCHWATT, Dr. H. 

Scopes, WiLLtiAM H. 
SEAGER, Proressor Henry R. 
SEGAL, Dr. JAcos 
SELIGMAN, JEFFERSON 
SHAFFER, Dr. Newton M. 
SIBLEY, Mrs. H. W. 
SIncLarR, Mrs. F. M. 
Snow, Dr. Witiiam F. 
SoLLtey, Dr. Frep P. 
SPAHR, Mrs. CHArRLEs B. 
SPILLMAN, Dr. RAMSAY 
STANDT, JOHN 

STEINBACH, Dr. M. MAxIn 
STELLA, Dr. ANTONIO 
STETTEN, Dr. DEWITT 
STEVENS, Dr. A. R. 
STEWART, WILLIAM R. 
SToKes, JAMES BRETT 
STRAIGHT, Mrs, WILLARD 
STRAUS, NATHAN 

StrAuss, ALBERT 

STRAUSS, FREDERICK 


_ Stronc, Dr. ArcuHrBALp MclI. 


STRONG, BENJAMIN 
SymincTon, Mrs. CHARLEs J. 
THACHER, Mrs. THomas D., 
TIEMANN, Miss EpitH W. 
TiFFANY, Louis C. 
TASCHMAN, Dr. Max 
Towne, Henry R. 

Tresca, Dr. E. 

UHL, OswaLtp W. 
UNTERBERG, I. 
UNTERMEYER, ALVIN 

VAN BeEureEN, Dr. F. T., Jr. 
VANDER VEER, Dr. A., JR. 
VAN INGEN, Dr. PHILIP 
VAUGHAN, Dr. J. G. 

Warp, DAN EVERETT 
WALKER, Dr. JoHN B. 
WALLACE, Dr. CHARLTON 
WATERHOUSE, Dr. M. M. 
Watson, Mrs. J. H. 
WEEKS, Rurus W. 
WEIGEL, Miss Setina A. 
WeIss, Dr. BERNARD 
WELKER, DR. FRANKLIN 
WIENER, Dr. J. J. 
WILLIAM, ErRDMAN 
WiiuiAMS, Mrs. R. B., Jr. 
Witson, Dr. Rosert J. 
WIMPFHEIMER, CHARLES A. 
WING, FRANK L. 

Wo tre, S. H. 
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Wotrr, Mrs. Lewis S. 
Wooprurr, Dr. I. OGDEN 


Brooklyn 

BRoOKLYN BUREAU OF CHARITIES 
Buter, Dr. GLENWorRTH R. 
Farson, Mrs. SAMSON LANE 
Hiccins, CHARLES M. 
HowaArp, Dr. TASKER 

Hutt, Mrs. C. A. 

Jupp, Dr. HERMAN 

KaAnpt, Dr. HARTWIG 

Low, Miss Emma C. 
McGo.prick, Dr. THomMAs A. 
Murray, Dr. Foster 


ApLeR, IsAAc, Rochester 

ALBANY County TUBERCULOSIS ASSOCIA- 
TION, Albany 

ALLEGHENY County COMMITTEE ON TU- 
BERCULOSIS, Belmont 

ALsEvER, Dr. W. D., Syracuse 

ANDERSON, Dr. JAMES Burns, JR., Loomis 

ANprews, Miss Kate R,, Rochester 

ANTONOWSKY, Dr. B..S.,:, Liberty 

APPEL, Mrs. JoHN W., jr., Hartsdale 

BABCOCK, (Oh Fite Rochester 

BaAscock, Mrs. ral H., Rochester 

BALDWIN, HASELL W., Buffalo 

BARTLETT, Dr. RoBERT es Rome 

BAUSCH, "EDWARD, Rochester 

BAuscH, WILLIAM, Rochester 

BauscHu, Mrs. Wii1AM, Rochester 

BEARDSLEY, Dr. Lewis G., Beacon 

Binc, Dr. WILLIAM A., Amsterdam 

BLANCHET, Dr. SIDNEY E: Saranac Lake 

BonzRIGHT, GeEorcE D. B., ” Rochester 

BONBRIGHT, Mrs. GEORGE D. B., Rochester 

BozMAN, Mrs. Mary I., Philmont 

BRAY, Dr. H. A., Ray Brook 

Brayton, Dr. Harry J., Syracuse 

Brewer, C. S., Herkimer 

Brewer, Dr. IsAAc W., Bath 

Brewster, Mrs. H. P., Rochester 

_Bristot, Dr. Leverett DALE, Olean 
Brower, ERNEsT C., Roslyn 

BRUCE, "Miss JESSICA, Cragmoor Toms, 


Ulster County 
BucKNALL, Mrs. Henry W. J., Glen 


Cove 
Bucknam, Miss Marjorre M., Glens 
Falls 
BurFFALo ‘TUBERCULOSIS ASSOCIATION, 
Buffalo 


Burret, Loomis, Little Falls 

ButLer, Epwarp H., Buffalo 

CARNRITE, Miss BERTHA M., Amsterdam 
CARR, J. ioe Falconer 

Casey, Miss NELLIE M., Ticonderoga 


NATIONAL TUBERCULOSIS ASSOCIATION 


Woo ey, Mrs. EMMA J. 
Wyatt, Dr. BERNARD L. 


OBERMEYER, C. J. 

Prest, Dr. CHARLES S. 

Reynoips, Mrs. G. C. 

Ritty, Dr. THomAs J. 

SARTORIUS, OTTO 

SELDNER, RUDOLPH 

STRACHAN, Miss LOUISE 

TUBERCULOSIS COMMITTEE OF THE BROOK- 
LYN BUREAU OF CHARITIES 

WARREN, L. F. 

Weston, A. ARNOLD 


CayucA CouNTy COMMITTEE ON TUBER- 
CULOSIS AND Pusiic HeattH, Auburn 

CuHaAppock, Mrs. FRANK E., Le Roy 

CHALMERS, ARTHUR A., Amsterdam 

CHENEY, Dr. LyMAN A., Syracuse 

CHILD, Dr. FRANK S., Jr., Port Jefferson 

Coie, Dr. C. H., Chenango Bridge 

CoLttins, Miss RutH M., Saranac Lake 

Compton, Mrs. Barnes, Millbrook 

Cone, Dr. JuLtus, Saranac Lake 

Cook, PAuL, Troy 

CorNING, Dr. Erastus, Albany 

CosGROVE, Dr t.; Horseshoe 

CouLTer, Dr. A. BARKLIE, Saranac Lake 

CRANE, Mrs. James L., Buffalo 

DAVENPORT, Poke Auburn 

Davis, Dr. A. J.,: Farmingdale 

Davis, Dr. CHARLES E., Albany 

De Forest, CHARLES M., Yonkers 

Dick, Mrs. J. Henry, Islip 

DeEDERER, Dr. Espa A., Rome 

Dimon, J. W., Utica 

Doust, Dr. H. Burton, Syracuse 

DrESCHER, WILLIAM A. E., Rochester 

DrescHer, Mrs. WititAM A. E., Roches- 
ter 

DUERSCHNER, Dr. ALFRED H., Ray Brook 

DunBaAR, Harris T., Buffalo 

DuTCHEss CoUNTY HEALTH ASSOCIATION, 
Poughkeepsie 

Dworetzky, Dr. Juiius, Liberty 

ELMIRA FEDERATION FOR SOCIAL SERVICE, 
Elmira 

EISENHART, Mr. AND Mrs., Rochester 

EMANS, Dr. J. SEYMOUR, Rainbow Lake 

EMMET, Mrs. C. TEemMpLe, Stony Brook 

Esperc, HENRY, Purchase 

FARRAND, Dr. LivINGsToN, Ithaca 

FARRELL, Dr. JOHN A., Saranac Lake 

FESSENDEN, Euy He Kingston 

FEUSTMANN, MAURICE M., Saranac Lake 

FINcH, Dr. ‘Lew HS Amsterdam 

FINNEY, DR P ore Malone 
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FiscHeEr, C. J., Buffalo 

FLEMING, Dr. Wa ter S., Mt. Vernon 

FLower, Mrs. ANSon R., Watertown 

FLoyp-JONES, EDWARD, Massapequa 

Fioyp-JoNes, Mrs. Epwarp H., Massa- 
pequa 

Forp, Mrs. Estuer, Liberty 

FREDERIKSEN, J. D., Little Falls 

FRONCZAK, Dr. FRANCIS E., Buffalo 

FRANKLIN, Lewis B., Flushing 

GAGE, PROFESSOR SIMON Henry, Ithaca 

GARDNER, Devil. VU), Saranac Lake 

Gacr-Day, Dr. Mary, Kingston 

Garvin, Dr. A. H., Buffalo 

GIBSON, CHARLES, Albany 

GIVEN, 1. 3 Buffalo 

Gopparp, DR. WALTER W., Schenectady 

GoLEMBE, Dr. HARVEY, Liberty 

GREEN, Dr. JosrpH H., Rochester 

GREISEN, Hans P., Tuckahoe 

HACKENHEIMER, JAcos, Buffalo 

Hat, Miss IDA May, Jamaica, L,. I. 

HAMLIN, Mrs. C. J., Buffalo 

HAYES, Dr. aN... Saranac Lake 

Hayes, Miss M. CAMILLA, R.N., Saranac 
Lake 

Hazarp, Mrs. F. R., Aare 

HEARD, Dr. Grorce P , Wynantskill 

Hetrse, Dr. Fred H., Trudeau 

Hiccins, Miss Mary E., Staten Island 

Hircu, Mrs. FREDERIC ’ DELANO, New- 
burgh 

Horueinz, Mrs. R. H., Rochester 

Hoopes, MAUvrICce, Glens Falls 

HOPKINS, Mrs. W. W., Geneva 

Howk, Dr. Horace JouN, Mt. McGregor 

Huvyck, Mrs. Entity, Albany 

ITHACA TUBERCULOSIS ASSOCIATION, 
Ithaca 

JEFFERSON CouNTY TUBERCULOSIS CoM- 
MITTEE, Watertown 

JEWETT, Dr. DAvip B., Rochester 

JOHNSON, BURGESS, Poughkeepsie 

JoHNSON, Mrs. BURGESS, Poughkeepsie 

Jones, Miss Caro.ine M., R.N., Yonkers 

KAHN, EUGENE W., Larchmont Manor 

KEBLER, Mrs. LEONARD, Bronxville 

KeitH, Dr. Horace G., Yonkers 

KENNEDY, Tuomas F., Amsterdam 

KLEIN, Mrs. WittiAM To med: Clit 

KOUWENHOVEN, Dr. Joun B., Yonkers 

Kors, Dr. EDWIN Ee Holtsville 

KRUMWIEDE, Dr. CHARLES, Jr., Bronxville 

LAIRD, Miss Mary F., Rochester 

LAUDERDALE, Dr. WALTER E., Geneseo 

LAwsSON, DR. WILLIAM E., jr., Albany 

LEvy, Maurice, Larchmont 

Licuty, Dr. Joun A., Clifton Springs 

Lioyp, Dr. Joun J., Ir. Rochester 

Lo GRASSO, Dr. Horace, Perrysburg 

Loms, Cart F., Rochester 

Lomps, Mrs. C. Fe Rochester 

LupLow, HENRY a, Troy 

Luguer, MIss ELOISE p, Bedford Hills 

McDowe lt, G. H., Cohoes 
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McFartANE, Dr. ANpREW, Albany 

McMaHon, Dr. B. eS Loomis 

McNALL, Dr. JAMES M., Tupper Lake 

Mac NEAL, Dr) We Js Forest Hills 

MADISON | County TUBERCULOSIS Com- 
MITTEE, Oneida 

MAHAR, Miss NELLIE Z., Penn Yan 

Marks, Marcus M., Eagle Nest, Hamil- 
ton County 

Mayer, Dr. EncAr, Saranac Lake 

MEap, Miss FRANCES, Lake Waccabuc 

MEH, Dr. WILLIAM M., Buffalo 

MEIGS, Mrs. Ferris J., Bronxville 

MERCER, Dr. A. CLIFFORD, Syracuse 

Meyer, Henry Von L., Suffern 

MICHAELS, JOSEPH, Rochester 

MILLER, Dr. C. Ross, Syracuse 

Miter, Dr. Joun G., Lancaster 

Miter, JoHn H., Flushing 

Morrat, Dr. HENRY, Yonkers 

Morrert, Mrs. R., Utica 

Moore, Dr. JAMES H., Loomis 

Moore, Dr. VERANUS AAG Ithaca 

MULLETT, Dr. ArpAn M., Mt. McGregor 

MuncerR, HENry G., Herkimer 

NEwcomp, Mrs. JAMES E., Lake Kusha- 
qua 

NicHots, Mrs. JosepH LONGWoRTH, 
Saranac Lake 

Norton, Dr. C. W., Cazenovia 

OHNEWALD, GEORGE H., Garden City 

OLMSTED, Mrs. J. W., Le Roy 

Onrewa County Counc ON TUBERCU- 
LOSIS AND Pusiic HEALTH, Utica 

ONnonpDAGA CouNtTy TUBERCULOSIS AND 
Pustic HeartH AssOocIATION, INC., 
Syracuse 

OrMSBEE, MaAtcotm H., Massapequa 

OrmSBEE, Mrs. Matcotm H., Massapequa 

Otsreco CouNty TUBERCULOSIS COMMIT- 
TEE, Oneonta 

PACKARD, Dro Er NeM ie Saranac’ Lake 

PALMER, DR. JosEPH aay ‘Syracuse 

PARCELLS, Dr. CHARLES ann Philmont 

PARKINSON, Dr. VERNON M., Salisbury 
Center 

ParrRAMORE, Dr. JAmeEs O., Rochester 

Patreson, Mrs. Rosert A., Tarrytown 

PAu, Dr. WILLIAM K., Belmont 

PEARSON, DR. JoNATHAN, Albany 

PECK, Miss SARAH W., New Rochelle 

PERKINS, Miss EMILy op Riverdale-on- 
Hudson 

Presoguera, Dr. Gitpert, Mt. McGregor 

Peters, Dr. ANDREW, Loomis 

PetrorF, Dr. S. A., Trudeau 

PFAFF, Oro, Oneida 

PLUNKETT, Dr. ROBERT E., Albany 

PENTON, Miss ANNA Ei Poughkeepsie 

PoLANpD, Miss K. ELIZABETH, Rochester 

PRATT, ‘Mrs. het is AY Manchester 

PRESCOTT, Miss Mary R., Saranac Lake 

PRICE, Dr. J. Woops, Saranac Lake 

QuEENSBORO TUBERCULOSIS ASSOCIATION, 
ei 
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RANDALL, Paut K., Irvington-on-Hudson 

RANDALL, Mrs. PAut K., Irvington-on- 
Hudson 

RatHsun, Dr. Water LatHAM, Cas- 
sadaga 

Rayevsky, Dr. Cuar.es, Liberty 

Reep, Dr. CAROLINE, Rochester 

Reep, Hersert T., Albion 

RENSSELAER County TUBERCULOSIS AS- 
SOCIATION, Troy 

Reynoups, Dr. Frank L. S., Wynants- 
kill. 

Ricuarp, Dr. Epwarp K., Rochester 

Rices, Dr. L. D., Tupper Lake 

Roserto, Dr. Romeo, Yonkers 

RocHesTer, Dr. De Lancey, Buffalo 

Rosse, Miss Bessiz, Lake Kushaqua 

RosENTHAL, Dr. Jutius M., Monticello 

Ruppe, Dr. Joun P., Farmingdale 

Ryan, Dr. Witt1am J., Pomona 

SADLIER, Dr. J. E., Poughkeepsie 

SAmpson, Homer L., Trudeau 

SARANAC Lake Society FoR THE Con- 
TROL OF TUBERCULOSIS, Saranac Lake 

SARATOGA County TusBERcuLosis Hos- 
PITAL, Middlegrove 

SAWYER, Dr. WittrAm ALFrep, Rochester 

ScHAFER, Miss CuristINg, R. N., Staten 
Island 

SCHMID, Dr. H. Ernest, White Plains 

SELOVER, Dr. CHARLES W., Canandaigua 

SENECA County Tupercutosts ComMiIt- 
TEE OF THE STATE CHARITIES Alp As- 
SOCIATION, Waterloo 

SHALET, Dr. Louis, Liberty 

SHELLEY, Dr. R. Witson, Lockport 

SHIELDS, Dr. Epcar T., New Rochelle 

SIBLEY, HARPER, Rochester 

SINGER, Dr. EMANUEL, Liberty 

SMITH, Mrs. HELen, Yonkers 

SNYDER, JosePH T., Buffalo: 

SPOFFoRD, Dr. H. M., Batavia 

SPoRBORG, Mrs. Henry J., Albany 

STATE Liprary, Albany 

STIVELMAN, Dr. V. P., Bedford Hills 

STOVER, Dr. CHarLes, Amsterdam 

STRAYER, PAuL M., Rochester 

STROBEL, Dr. J. E., Valhalla 

SUFFOLK CouNtTy TupeErcuLosis Com- 
MITTEE, Patchogue 

SWEET, Dr. C. A., Yonkers 

Taytor, Dr. StepHen L., Kenwood 

THANHAUSSER, Mrs. BENJAMIN Sik 
Albany 

Tuier10oT, Miss L. C., Saranac Lake 

THompson, Miss Mary V., North 
Hoosick 


NATIONAL TUBERCULOSIS ASSOCIATION 


TiocA County TuBERCULOSIS CoMMIT- 
TEE OF THE STATE CHARITIES Arp As- 
SOCIATION, Owego 

TREMBLEY, Dr. CHARLES C., Saranac 
Lake 

TRUDEAU, Dr. F. B., Saranac Lake 

TRUDEAU SANATORIUM, Trudeau 

TUBERCULOSIS AND Pupiic HEeattH As- 
SOCIATION OF ROCHESTER AND MONROE 
County, Rochester 

ULstEr County TusercuLosis Hospt- 
TAL, Kingston 

Van Nostranp, Dr. Hopart S., Ray 
Brook 

VisiTING Nurses Association, Mt. Ver- 
non 

VocELeR, Dr. WitLiAm J., Yonkers 

Von Isaxovics, M. UpsHur, Monticello 

Waener, Dr. Georce A., Rockaway Park 

Watker, Mrs. Apa C., Albany 

WatsH, Dr. JAmes C., Syracuse 

WARREN CouNTy TUBERCULOSIS CoM- 
MITTEE, Glens Falls 

Wasson, Miss M. M., Altamont 

Waters, Dr. Bertram H., Loomis 

Watson, Miss Lucy C., Utica 

Weaver, Miss Mary P., Holtsville 

Wetts, Miss M. E., Rochester 

WESTCHESTER COUNTY TUBERCULOSIS 
CoMMITTEE, White Plains 

Westcort, Dr. ApeLINE M., Newburgh 

WHEELER, Miss Litia C., Portville 

WurprLe, Dr. Epwarp G., Rochester 

Wuitsy, Eppy, Saranac Lake 

Witcox, ANs.Ley, Buffalo | 

WILKIN, Miss Harriet E., Syracuse 

Wit, Irvine G., Herkimer 

Wittcox, WALTER F., Ithaca 

Witicox, Mrs. WititrAm G., West New 
Brighton 

Wittets, C. A., Flushing 

WituiAms, Dr. H. St. Jonn, Pough- 
keepsie 

WiiiaMs, Dr. Henry T., Rochester 

WixiiaMs, Mrs. Louise B., Batavia 

Winsor, Dr. F. L., Mt. Vision 

Wotcott, Dr. Epwin H., Rochester 

Wotcort, Miss Mary H., Utica 

WootLey, Dr. J. Stantey, Loomis 

Wricut, Dr. Floyp R., Clifton Springs 

Wricut, Dr. JoNATHAN, Pleasantville 

YONKERS TUBERCULOSIS ASSOCIATION, 
Yonkers 

*Younc, Mrs. Anna H., Geneva 

ZIMMER, Mrs. F. W., Rochester 


NORTH CAROLINA 


AMBLER, Dr. C. P., Asheville 
BEDDALL, Dr. SAMUEL A., Oteen 
Brair, Dr. A. McNtet, Southern Pines 


* Deceased. 


_ BLUETHENTHAL, Mrs. L., Wilmington 


BRYANT, Dr. Roy H., Oteen 
Buiwett, Dr. JAmes B., Chapel Hill 


GEOGRAPHICAL LIST OF MEMBERS 


CarLTon, Dr. R. L., Winston-Salem 

ene Dr. CHARLES HARTWELL, Ashe- 
ville 

Cone, Mrs. CAgsAr, Greensboro 

Craic, Dr. S. D., Winston-Salem 

Dicxig, Dr. J. W., Southern Pines 

DieneEs, Dr. L., Asheville 

Dunn, Dr. W. L., Asheville 

Epwarps, Dr. B. O., Asheville 

FLAcK, Dr. Roswe tt E., Asheville 

Frazer, Dr. THompson, Asheville 

GREENE, Dr. JosEPH B., Asheville 

HicusmitH, Mrs. J. H., Raleigh 

Lewis, Dr. RicHarp H., Raleigh 

McBrayver, Dr. L. B., Sanatorium 

McCain, Dr. PAUL PrEsSsLy, Sanatorium 

McCatuister, Dr. ARCHIE, Oteen 

MacRae, Dr. JoHN D., Asheville 
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MontTcoMery, Dr. CHARLES M., Oteen 

Moore, Miss VELMA, Oteen 

NortH CAROLINA TUBERCULOSIS ASSOCI- 
ATION, Southern Pines 

Orr, Dr. CHARLES C., Asheville 

PENDELTON, Dr. Witson, Asheville 

RANKIN, Dr. W. S., Raleigh 

RINGER, Dr. PAut H., Asheville 

SCHOENHEIT, Dr. E. W., Asheville 

SPRUILL, Dr. JoSEPH L., Jamestown 

STEVENS, Dr. Martin L., Asheville 

TAyLor, Dr. JAMeEs T., Madison 

TowNsEND, Miss Lititz, Lumberton 

Wa tkKer, Dr. J. W., Asheville 

WEIL, Mrs. HeEeNry, Goldsboro 

WitiiAMs, Dr. J. H., Sanatorium 

Witson, R. B., Raleigh 

Woopncock, Dr. J. H., Hendersonville 


NORTH DAKOTA 


Grassick, Dr. J., Grand Forks 
LAMONT, Dr. J. G., San Haven 


NortH DAxKotTa TUBERCULOSIS ASSOCIA- 
TION, Bismarck 


Quain, Mrs. E. P., Bismarck 


OHIO 


AcH, SAMUEL, Cincinnati 

ApAMs, A. E., Youngstown 

ANDERSON, F. C., Mt. Vernon 

ANTI-TUBERCULOSIS LEAGUE OF CLEVE- 
LAND, Cleveland 

Arms, WitForp P., Youngstown 

AustTIN, Dr. RicHarp S., Cincinnati 

BACHMEYER, Dr. A. C., Cincinnati 

Baker, J. P., Findley 

BALDWIN, Mrs. ArtHurR D., Cleveland 

Benson, Casper H., Columbus 

BootH, Mrs. CuHartes H., Youngstown 

BREIDENBACH, DR. WARREN C., Dayton 

Brown, Dr. W. P., Cleveland 

CAMERON, GEORGE D., Cleveland 

CAsE, Dr. CLARENCE E., Ashtabula 

CASEMENT, Mrs. J. S., Painesville 

Cuitp HEALTH DEMONSTRATION, Mans- 
field 

CINCINNATI ANTI-TUBERCULOSIS LEAGUE, 
Cincinnati 

CIRCLEVILLE BENEVOLENT Society, Circle- 
ville 

CLARK, Dr. Cotin R., Youngstown 

CLEVELAND Pustic LrprAry, Cleveland 

Cotston, Epwarp, Cincinnati 

CoLUMBUS SOCIETY FOR PREVENTION AND 
CurRE OF TUBERCULOSIS, Columbus 

CopELAND, Mrs. ANNA L., Cincinnati 

Cou.sy, H., Cleveland 

DANIELLS, Dr. RALPH P., Toledo 

DELAWARE HEALTH AND WELFARE 
LEAGUE, Delaware 

DoerKe, Mrs. WiLutAM F., Cincinnati 

DunuHAm, Dr. KENNON, Cincinnati 

Epwarps, Dr. E. P., Cleveland 


FALLER, Dr. ALBERT, Cincinnati 

FAyeN, Dr. EMMETT, Cincinnati 

FLowers, Miss DorotHy, Columbus 

Foot, Dr. N. C., Cincinnati 

Gets, Dr. FRANK J., Cleveland 

Gerer, Frep A., Cincinnati 

HamMANN, Dr. C. A., Cleveland 

HAMILTON Pupsltic HEALTH LEAGUE, 
Hamilton 

Hanna, Mrs. H. M., Jr., Cleveland 

Harris, Dr. RALPH R., Columbus 

Harvey, P. W., Cleveland 

Harvey, Mrs. P. W., Cleveland 

HICKENSLOOPER, SMITH, Cincinnati 

Hoover, Dr. C. S., Cleveland 

Hype, Dr. CLARENCE L., East Akron 

JosepH, IsaAc, Cleveland 

Kenor, Miss Marcaret, Toledo 

LAKE CouNTy Pustic HEALTH LEAGUE, 
Painesville 

LANCASTER 
Lancaster 

Lopcr, Mrs. WiLit1AmM, Avondale 

Lyte, Dr. B. F., Cincinnati 

McE.evey, PAaut H., Youngstown 

Mark, Dr. Lours, Columbus 

MaTHER, WiLitiAM G., Cleveland 

MartuHe_er, S. Livincston, Cleveland 

MONTGOMERY CouNTyY Pusiic HEALTH 
LEAGUE, Dayton 

Morse, Mrs. JAy C., Cleveland 

Norton, Dr. VERA V., Cincinnati 

Oxut1o Pupstic HEALTH ASSOCIATION, 
Columbus 

Osporn, L. E., Cincinnati 

PArYZEK, Dr. H. V., Cleveland 


Pusitic HEALTH LEAGUE, 
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PESKIND, Dr. A., Cleveland 

PICKANDS, HENRY S., Cleveland 

PLACAK, Dr. JOSEPH. C., Cleveland 

Potiak, Mrs. J. A., Cincinnati 

PRENTISS, Baek Cleveland 

Prosst, Dr. (3 as Columbus 

Pusiic HEALTH F EDERATION, Cincinnati 

Puslic WELFARE ASSOCIATION, Kenton 

Aral Dr. Donan G., McConnels- 
ville 

RANDALL, Dr. ie J., Cleveland 

RAvocii, Dr. Cincinnati 

ROCKHILL, nee CHARLES S., Cincinnati 

Rock woop, DEMiEL Cleveland 


NATIONAL TUBERCULOSIS ASSOCIATION 


ROTHENBERG, Dr. SAMUEL, Cincinnati 
Rouse, Dr. Davin E., Toledo 

ScHurTz, Dr. Espy K., Dayton 
SHAWEN, Dr. CHARLES E., Dayton 
SHETTER, Dr. NortH W., Lakewood 
SMITH, Mrs. Rurus B., Cincinnati 
STAMBAUGH, JOHN, Youngstown 
STEARNS, WILLIAM S., Lockland 
Stewart, Miss DororHy G., Dayton 
SUYENAGA, Dr. Brinz1, Cincinnati 
ViIsITING Nurse ASSOCIATION, Cincinnati 
Wick, Mrs. ELIizAseTtH G., Youngstown 
Wick, Miss LAma, Youngstown 
ZBINDEN, Dr. THEODORE, Toledo 


OKLAHOMA 


GayLorp, E. K., Oklahoma City 

MoorMAN, Uy ails J., Oklahoma City 

OKLAHOMA Pustic HEALTH ASSOCIA- 
TION, Oklahoma City 

Price, Dr. HorAce T., Tulsa 

Ritey, Dr. Joun W., Oklahoma City 


TUBERCULOSIS SOCIETY OF OKLAHOMA 
City, Oklahoma City 

TuLsaA County PuslLic HEALTH ASSo- 
CIATION, Tulsa 

WASHINGTON CouNtTy Pustic HEALTH 
ASSOCIATION, Bartlesville 


OREGON 


BELLINGER, Dr. G. C., Salem 
BILDERBACK, Dr. J. B., Portland 
BISAILLoN, Dr. Marr, Portland 
CooKINGHAM, EpwaArp, Portland 
DunsBar, Mrs. SArpie Orr, Portland 
Gigsy, Dr. A. J., Portland 

Hotmes, Miss L. Grace, Portland 
HoNneEYMAN, Mrs. ANNE H., Portland 


Matson, Dr. Ray W., Portland 

Newmyer, Dr. P. L., Salem 

OrEGON TUBERCULOSIS ASSOCIATION, 
Portland 

Pierce, Dr. E. A., Portland 

STRICKER, Dr. FrepertcK D., Portland 

TEAL, JosePH N., Portland 


VisitING Nurse AssociaTION, Portland 


Jones, Dr. Noste WItey, Portland WHEALDON, RowANn, Portland 
PANAMA 
BRooKE, Cov. RoGEerR, Panama Canal Zone 
PENNSYLVANIA 


Philadelphia (For remainder of State 
see page 441.) 

Anpers, Dr. JAMES M. 

BEARDSLEY, Dr. E. J. G. 

BEIN,. AUGUST 

BLUMBERG, Dr. NATHAN 

BoNNELL, HENry H. 

BrinTON, Dr. Warp 

BroMLey, Mrs. CHARLES S. 

BROMLEY, JOSEPH H. 

BURNHAM, GEORGE JR. 

CLARK, CLARENCE M. 

Ciark, E. W. 

CoHEN, Dr. A. J. 

Craic, Dr. FRANK A. 

DANNENBERG, Mrs. ArTHUR M. 

ENpers, Dr. WILLIAM J. 

ErsNner, Dr. MATTHEW S. 

FAuGHT, Dr. Francis ASHLEY 

Frets, Mrs. SAMUEL S. 


Frick, Dr. LAWRENCE 
Funk, Dr. E_tmer H. 
GAMBLE, Dr. C. J. 

GucKer, (RT: 

GwINnNn, Mrs. JoHN 
HATFIELD, Dr. CHARLES J. 
HERRICK, CHEESMAN A. 
Horn, FRANKLIN S. 

Hoyt, Dr. DANIEL M. 
JeNnKS, Mrs. Witi1AM F, 
Kaas, ANDREW 
KATZENBERG, ISAAC 
KAUFMAN, Dr. ISADORE 
KENSINGTON DISPENSARY 
KINGSLEY,,.S. C, 

KURTZ, WILLIAM B, 
LANDIS, Dri: Rake 
Lea, CHARLES M. 
LoEWENBERG, Dr. SAMUEL A 
McCoucH, Mrs. H. Gorpon 


GEOGRAPHICAL LIST OF MEMBERS 


McCraz, Dr. THOMAS 

McPHEDRAN, Dr. MAURICE 

MALLERY, Otto T. 

MaArKOoE, Mrs. JOHN 

MARSHALL, Dr. C. J. 

Minton, Dr. HENRY M. 

MorreE.t, Mrs. FE. DEV. 

Rev. MoTrHerR Superior, Mt. St. Josephs 
Convent 

Murray, JOSEPH E. 

PARDEE, Mrs. CALVIN 

PENNSYLVANIA TUBERCULOSIS SOCIETY 

Persky, Dr. ABRAM 

PHILADELPHIA HEALTH COUNCIL AND 
TUBERCULOSIS COMMITTEE 
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PrersoL, Dr. GrorcE Morris 

Ripeway, C. S. 

Roeck, SISTER MARIA 

Rusu HospirAL FOR CONSUMPTION AND 
ALLIED DISEASES 

STEWART, Dr. F. E. 

STOTESBURY, Mrs. Epwarp T. 

TouLMIN, Dr. HARRY 

Tyson, Dr. T. MELLoR 

WatsH, Dr. JosEPH 

Witcox, JAMEs M. 

Wiison,) Dr jer Ge 

Wotr, BENJAMIN, 


AITKEN, Dr. Cuartes S., Brookline 
Manor, Delaware County 

AMERICAN STERILIZER COMPANY, Erie 

ANDREWS, CHARLES E., Jr., New Beth- 
lehem 

ANTI-TUBERCULOSIS COMMITTEE OF DU- 
Bois, DuBois 

ANTI-TUBERCULOSIS SECTION OF THE 
FAmiLty WELFARE ASSOCIATION, Beth- 
lehem 

ANTI-TUBERCULOSIS SOCIETY OF SCHUYL- 
KILL County, Pottsville 

ArBuTHNOT, Dr. THomas S., Pittsburgh 

ARMSTRONG, Dr. ALEXANDER, White Ha- 
ven 

AuKer, Miss Etsa F., Mifflintown 

Baker, JOHN J., JR., White Haven 

BEAVER CouNTy TUBERCULOSIS ASSOCIA- 
TION, New Brighton 

BENSCOTER, Miss Anna M., Brookville 

BERTOLET, WILLIAM oh Reading 

BERWICK TUBERCULOSIS CoMMITTEE, Ber- 


wick 
BLAIRSVILLE HEALTH AND HYGIENE 
CoMMITTEE, Blairsville 


Buicut, Miss Mary V. S., Towanda 

Bortanp, W. K., Oil City 

BrunprepD, Mrs. B. F., Oil City 

Bryn Mawr Cotiece LiprAry, Bryn 
Mawr 

Burn, CAsper G., Ridley Park 

Burz, J. TREICHLER, Allentown 

CANEVIN, Rr. Rev. Reais, McKeesport 

CHALFANT, Joun S., Washington 

CxiarK, Miss MARry ‘AS Eagleville 

CLEARFIELD COUNTY TUBERCULOSIS SO- 
ciety, Clearfield 

Conway, Miss FLorENCE H., Landsdowne 

CowEN, ‘Dr. M. ES ‘Cresson 

CRISPIN, Mrs. C. Gs Berwick 

DELAWARE COUNTY TuBERcuLosis Asso- 
CIATION, Chester 

DEvITT, Dr. WittiAM, Allenwood 

Dorsry, Miss NAN lie Pittsburgh 

Du Puy, Mrs. HERBERT, Pittsburgh 

ERRET, Mrs. ALVIN M., Valley Forge 


~ 


ELLENBERGER, Dr. J. W., Harrisburg 

Emerson, JoHN L., Titusville 

Erte County ANTI-TUBERCULOSIS So- 
CIETY, Erie 

FALK, Dr. Harry S., Erie 

FAYETTE COUNTY TUBERCULOSIS SOCIETY, 
Uniontown 

FisHer, Dr. Henry M., Jenkintown 

FRANTZ, Dr. J. PAuL, Clearfield 

Fropey, Dr. R. J., Pittsburgh 

GENSEMER, GEORGE W., Pine Grove 

GILLILAND, Dr. S. H., Marietta 

GraHaAmM, Dr. N. R., Sharpsburg 

GREEN, Dr. Epcar M., Easton 

GUERNSEY, Dr. JosepH C., Bryn Mawr 

Haypsercer, Miss M. W., Erie 

HaytTHorN, Dr. SAMUEL R., Pittsburgh 

HeattH AND PusLiic WELFARE Com- 
MITTEE, Columbia 

Hoke, Dr. M., Spring Grove 

Hoxpsuip, C. F., Pittsburgh 

Hostetter, D. HERBERT, Pittsburgh 

Hunroon, Dr. F. M., Glenolden 

Jackson, Miss Mary L., Pittsburgh 

JoHNSON, RicHArRD P., Pittsburgh 

JouHNSTON, Dr. A. R., New Bloomfield 

JOHNSTOWN SOCIETY FOR PREVENTION OF 
TUBERCULOSIS, Johnstown 

Jones, Miss Jessie, White Haven 

JosepH, Mrs. Betry, Kittanning 

KEENE, Dr. C. H., Harrisburg 

Kemmerer, M. S., Mauch Chunk 

Kerr, Mrs. WittiAm M., Trainer 

Kee, W. B., Pittsburgh 

Knapp, R. S., Easton 

LAWRENCE CoUNTY ‘TUBERCULOSIS SO- 
ciety, New Castle 

Lippincott, Miss Mary W., Wyncote 

LITCHFIELD, Dr. LAWRENCE, Pittsburgh 

LocKHART, JAMES H., Pittsburgh ° 

Lucui, Dr. ANGELO, Wilkes Barre 

LupEN, W. H., Reading 

LYALL, Dr. Harotp, Pittsburgh 

McConway, WILLIAM, Pittsburgh 

McCutTcHEon, Dr. R. H., Mont Alto 

McKeEnpricks, Mrs. PAUL, Kittanning 
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MACLACHLAN, Dr. W. W. G., Pittsburgh 

Marcy, Dr. Howarp, Pittsburgh 

MARKLE, Mrs. ALVAN, Hazleton 

Maxey, Georce W., Scranton 

Metton, R. B., Pittsburgh 

Mercer, Mrs. W. R., Doylestown 

Miter, Dr. J. S., York 

MoNnTGOMERY CoUNTY TuBERCULOsSIS So- 
ciety, Norristown 

O’HarA, Miss M. JANE, Media 

PaArrisH, Mrs. JosEpH,. Radnor 

PITTSBURGH TUBERCULOSIS LEAGUE, Pitts- 
burgh 

RAMAGE, SAMUEL Y., Oil City 

RAuH, Marcus, Pittsburgh 

READING SANATORIUM FOR TREATMENT 
or TUBERCULOSIS, Reading 

REICHEL, Dr. JoHN, Glenolden 

River Crest PREVENTORIUM, Mont Clare 

Rosinson, Mrs. WitiiAm T., Haverford 

ROSENBAUM, WALTER, Pittsburgh 

Royer, Dr. B. FRANKLIN, Tunkhannock 

Rover, Mrs. B. FRANK, Haverford 

SATLER, CHARLES E., Pittsburgh 

ScHEIDE, J. H., Titusville 


NATIONAL TUBERCULOSIS ASSOCIATION 


SHEAFER, HENRY, Pottsville 

SMALL, G. G., Beaver 

STEWART, Miss Atice E., Pittsburgh 

STiTESs, Dr. THomas H. A., Cresson 

Strauss, S. J., Wilkes Barre 

TAyLor, Mrs. M. H., Erie 

THAw, BENJAMIN, Pittsburgh 

TUBERCULOSIS AND HEALTH COMMITTEE, 
Royersford = DIN 

TUBERCULOSIS SOCIETY OF HARRISBURG 
AND DAuPHIN County, Harrisburg 

TUBERCULOSIS SOCIETY OF MuiIppLE COAL 
Fretp District, Hazleton 

WAINWRIGHT, Dr. J. M., Scranton 

Wenpp, Dr. ALFrep M., Pittsburgh 

WENTWorTH, E. E., York 

Wetmore, E. D., Warren 

WuHite Haven SANATORIUM, White Ha- 
ven 

Witson, Dr. F. B., Beaver 

WomaANn’s CLus or BANGcor, Bangor 

YorK County SOcIETY FOR PREVENTION 
or TUBERCULOSIS, York 

YouNGMAN, Dr. C. W., Williamsport 


PHILIPPINE SESE AN DS 


PHILLIPPINE IsLANDS ANTI-TUBERCULOSIS Society, Manila 


PORTO Ti 


IGARAVIDEZ, Dr. P. GuTIERREZ, San Juan 


RHODE ISLAND 


CARPENTER, Mrs. F. W., Providence 

Cooke, Dr. Henry A., Providence 

EAst ProvIpENCE District NURSING AND 
ANTI-TUBERCULOSIS ASSOCIATION, East 
Providence 

EMERSON, Ropert S., Pawtucket 

Futon, Dr. FRANK T., Providence 

GAMMELL, Mrs. R. I., Providence 

GAMMELL, WILLIAM, Providence 

GARDNER, Miss Mary S., Providence 

Hams tet, Dr. Mary L., Wallum Lake 

HaAzaArp, Miss CAROLINE, Peace Dale 

How tanp, Miss Atice M., Hope 

How.Lanpb, DANIEL, East Greenwich 

Trons, CHARLES F., Providence 

Jones, Mrs. JANE B., Pawtucket 

Nestor, Dr. M. J., Providence 

NorTH PrRovIDENCE Districr NurRsING 
AND. ANTI-TUBERCULOSIS ASSOCIATION, 
North Providence 

PERKINS, Dr. JAY, Providence 


PuHILLips, FRANK N., Providence 

Pierce, DANIEL A., Providence 

Pouet, Mrs. T. I. HArg, Providence 

PROVIDENCE PusLic LrprAry, Providence 

PROVIDENCE ‘TUBERCULOSIS LEAGUE, 
Providence 

RicHARDSON, Dr. D. L., Providence 

Ruope IstANnD TUBERCULOSIS ASSOCIA- 
TION, Providence 

ROSENBLATT, Dr. JoseEPH, Wallum Lake 

Sims, Mrs. WitiiAm S., Newport 

SMITHFIELD Puspltic HEALTH ASSOCIA- 
TION, Esmond 

STONE, Dr. ELLEN A., Providence 

WaRREN District Nursing ASSOCIA- 
TION, Warren 

WESTERLY COMMITTEE ON PREVENTION 
oF TUBERCULOSIS, Westerly 

Waite, Dr. Georce F., Auburn 

WooNSOCKET PuBLic HEALTH NURSING 
ASSOCIATION, Woonsocket 


SOUTH CAROLINA 


ASBILL, Dr. F. G., Ridge Spring 
Barron, Mrs. CLARENDON, Columbia 
Coker, C. W., Hartsville 

Cooper, Dr. Ernest, State Park 


CorsETT, Dr. Joun W., Camden 
GapspENn, P. H., Charleston 


HOPEWELL ‘TUBERCULOSIS ASSOCIATION, 


Greenville 


Cte 


GEOGRAPHICAL LIST OF MEMBERS 


JOHNSTON, Miss MartHa FOWLER, 
Spartanburg 

LeitzsEy, Miss Peart, State Park 

McDonatp, Mrs. D. McL., Columbia 

Nisset, Dr. J. DoucLtas, Van Wyck 

PHELPS, Miss CiaupiA, Aiken 

PHELPS, Mrs, SHEFFIELD, Aiken 
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SmiTH, Dr. HuacH P., Greenville 

SoutH CAROLINA TUBERCULOSIS ASSO- 
CIATION, Columbia 

SUMTER CoUNTY TUBERCULOSIS ASSOCIA- 
TION, Sumter 

WI son, Dr. Rosert J., Charleston 


SOUTH DAKOTA 


Cass, H. M., Huron 

RUNDLETT, Dr. Davin L., Sioux Falls 

SoutH Dakota Pusiic HEALTH AsSSso- 
CIATION, Huron 


Wanzer, Mrs. Epwin P., Armour 
WoopworTH, Dr. R. E., Sanator 


SWITZERLAND 


ZUEBLIN, Dr. Ernest, Zurich I. 


TENNESSEE 


BeEverRLY Hitts SANATORIUM, Fountain 
City 

CHANDLER, Dr. JAMEs J., National Sana- 
torium 

CLEVELAND, W. B., Memphis 

Connon, Martin J., Memphis 

Davipson County ANTI-TUBERCULOSIS 
AssociATIon, Nashville 

Evans, Mrs. J. A., Memphis 

FARRINGTON, Dr. P. M., Memphis 

Hacearp, Dr. W. D., Nashville 

Kotz, Dr. WALTER C., Johnson City 

Knox County TuBERCULOSIS ASSOCIA- 
TION, Knoxville 

McBroom, W. P., Chattanooga 

MAHONEY, JoHN J., Chattanooga 

Nesiett, Mrs. L. M., Memphis 


PaTTEeN, Z. C., Jr., Chattanooga 

Patton, Dr. E. A., Pressmen’s Home 

PLEwES, Miss N. E., Chattanooga 

Price, Dr. JAMes A., Oakville 

Raout, Gaston C., Lookout Mountain 

SENTEFF, Dr. L. H., National Sanatorium 

SEVIER, Dr. JoHn H., Brownsville 

SHELBY CouNTY TUBERCULOSIS SOCIETY, 
Memphis 

SmitTH, Botton, Memphis 

STAGMAIER, JOHN, Chattanooga 

STURKEY, Dr. E. L., Johnson City 

TENNESSEE ANTI-TUBERCULOSIS ASSOCIA- 
TION, Nashville 

TOWNSEND, Dr. Davin, National Sana- 
torium 


TEXAS 


ANDERSON, Dr. JAMes LeRoy, San An- 
tonio 

ATKINSON, Dr. T. D., San Antonio 

Barirp, Dr. R. W., Dallas 

Breep, D. E., Austin 

Butter, J. W., Galveston 

Cason, D. K., Nacogdoches 

Cook, Dr. W. G., Fort Worth 

Cornick, Dr. Boyp, San Angelo 

DaLLAS TUBERCULOSIS ASSOCIATION, Dal- 
las 

DuncAN, Dr. E. A., El Paso 

EGBERT, Dr. ORVILLE E., El Paso 

Ext Paso TUBERCULOSIS COMMITTEE OF 
ASSOCIATED, CHARITIES, FE] Paso 

FARMER, Dr. W. C., San Antonio 

Fort WorTH AND TARRANT CouNTy Tu- 
BERCULOSIS Society, Ft. Worth 

Greer, Dr. Atvis E., Houston 

HeEnpricks, Dr. C. M., El Paso 


Houston ANTI-TuBERcULOsIS LEAGUE, 
Houston 

JAcKson, Dr. Joun Det, Kerrville 

Kaun, Dr. I. S., San Antonio 

KAUFFMAN, JOSEPH, Galveston 

Keyes, Dr. C. T., San Angelo 
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TWENTY-FIRST ANNUAL MEETING 


OF THE 


National Tuberculosis Association 


THE Twenty-first Annual Meeting of the National Tuberculosis Asso- 
ciation was held at the Nicollet Hotel, Minneapolis, Minnesota, on June 
16, 17, 18, 19 and 20, 1925. 

The meeting was called to order at 10:30 o’clock, Wednesday morning 
by the President, Dr. Charles J. Hatfield. An address of welcome was 
made by Hon. George E. Leach, Mayor of Minneapolis. Following the 
address of the President (page 9), the report of the Executive Office 
for the year ending May 1, 1925 was presented (page 16). 

The report of the Nominating Committee, which had been appointed 
in March, was presented by Dr. Williams in behalf of the Chairman, Dr. 
Henry Boswell. The Committee placed in nomination fifty directors, 
each to serve a two-year term. The report of the Committee on Nomina- 
tions was as follows: | ) 

; REPRESENTATIVE DIRECTORS 


Dr. Samuel H. Watson, 
Arizona. 

Dr. C. C. Browning, 
California. 

Mr. Arthur R. Kimball, 
Connecticut. 

mr. T° 2, Cason, 
Florida. 

Dr. William F. Smith, 
Idaho. 

Dr. Ethan Allen Gray, 
Chicago. 

Mrs. F. E. Whitely, 
Iowa. 

fr, J. se LOCK, 
Kentucky. 

Dr. Martin F. Sloan, 
Maryland. 

Mr. Frank B. Leland, 
Michigan. 

Dr. Henry Boswell, 
Mississippi. 

Mr. H. R. Cunningham, 
Montana. 

Mrs. Louise F. Sadleir, 
Nevada. 


Dr. Samuel B. English, 

New Jersey. 

Dr. Leroy oS Peters, 

New Mexico. 

Dr. I, Ogden Woodruff, 

New York City. 

ein). Grassick; 

North Dakota. 

Dr RoE. Bishop, Jr, 
Ohio. 

Dr. G. C. Bellinger, 
Oregon. 


Mr. J .Nelson Frierson, 
South Carolina. 

Dr. Herbert Acuff, 
Tennessee. 

Mr. James H. Wallis, 
Utah. 

Dr. Edward J. Rogers, 
Vermont. 

Dr. G. H. Barksdale, 
West Virginia. 

Dre Jen yi Shingle, 
Wyoming. 
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Las) 


Prof. C.-E. A. Winslow, 
Counecticut. 

Dr. Kennon Dunham, 
Ohio. 

Dr. James A. Britton, 
Illinois. 

Dr. Robinson Bosworth, 
Minnesota. 

Dr. H. Longstreet Taylor, 
Minnesota. 

Dr. Lawrason Brown, 
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Dr. Paul A. Lewis, 
New Jersey. 

Dr. Ralph C. Matson, 
Oregon. 

Dr. John H. Peck, 
Iowa. 

Dr. Chesley Bush, 
California. 

De Le ay 
North Carolina. 

Mr. Fred M. Stein, 


New York. New York City. 

Dr. Thomas D, Wood, Dr. James Alexander Miller, 
New York. New York City. 

Dr. Hoyt E. Dearholt, Miss Emily P. Bissell, 
Wisconsin. Delaware. 

Mr. Henry S. Dennison, Miss Lilla C. Wheeler, 
Massachusetts. New York. 

Dr. A. M. Forster, Mr. Matthew Woll, 
Colorado. Illinois. 

Mr. Homer Folks, Dr. Theobald Smith, 
New York City. New Jersey. 

Mr. William G. Irwin, Dr. Gerald B. Webb, 
Indiana. Colorado. 


Mr. John A. Kingsbury, 
New York City. 


The report of the Nominating Committee was approved and the names 
of the members were forwarded for formal election to Portland, Maine, 
where the corporate meeting of the members of the National Tubercuiosis 
Association was held on Thursday, June 18, at 10:00 a. m. The members 
listed above were duly and legally elected. 

The following Committee on Resolutions was appointed by the Presi- 
dent: Professor John Weinzirl, Chairman, Seattle, Wash.; Dr. E. A. 
Meyerding, St. Paul Minn.; Dr. George M. Kober, Washington, D. C.; 
Dr. Edward O. Otis, Boston, Mass.; and Dr. E. C. Levy, Richmond, Va. 

At the general meeting held at noon on Friday, Prof. John Weinzirl, on 
behalf of the Committee on Resolutions, presented the following resolu- 
tions with the endorsement of the Committee. 


1. Resolution on Federal Coordination 


WuHereEas, The health activities of the Federal Government are now scattered 
through a number of different executive departments and independent establishments ; 
and 

Wuereas, The President of the United States has repeatedly recommended the 
reorganization of all the Federal executive departments; and 

WuHeEnrEAS, Studies are now under way to determine exactly what are the present 
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activities and functions of the United States Government in the field of public 
health; therefore be it 

Resolved, That it is the sense of this Association that the now dispersed public 
health activities of the Federal Government should be more effectively coordinated and 
placed under the central direction of a properly trained sanitarian; and furthermore 

Be it Resolved, That this Association commends the efforts of President Coolidge 
to bring about an efficient reorganization of the executive departments and pledges 
its support to this movement to the end that national health may be promoted by a 
more efficaciously organized central federal health agency. 


2. Resolution on Institutes 


Wuereas, It is the general consensus of opinion of those in attendance at the 
Nurses Tuberculosis Institute held in connection with the Twenty-First Annual 
Meeting of the National Tuberculosis Association that this Institute has been of 
tremendous value to those interested in the field of tuberculosis; and 

Wuereas, We owe the success of this institute to the Hennepin County Tuberculo- 
sis Association, to the Extension Department of the University of Minnesota, and to 
the splendid cooperation of the speakers who so graciously volunteered their services ; 
and 

Wuereas, The value of such institutes to public health nursing lies in outlining 
for us and in giving us an understanding of the fundamentals of tuberculosis pre- 
vention and care, so that these fundamentals may be incorporated into a generalized 
health program or applied to a specialized health program; therefore be it 

Resolved, That we recommend to the Board of Directors of the National Tuber- 
culosis Association that similar institutes be held at the time of the National Tubercu- 
losis Association’s meeting and at the state tuberculosis associations’ meetings when- 
ever such institutes can be arranged. 


3. Resolution of Thanks 


Resolved, That the thanks and hearty appreciation of the National Tuberculosis 
Association be and they hereby are extended to the Local Committee on Arrange- 
ments, to the Honorary Local Committee on Arrangements, and to all of those 
individuals and organizations in Minneapolis, St. Paul, and the State of Minnesota 
who have helped to make the Twenty-First Annual Meeting of the National Associa- 
tion so highly successful. 

Resolved, That our thanks be extended particularly to the President and Executive 
Secretary of the Hennepin County Tuberculosis Association for efficient work in 
organizing and directing the local arrangements for the annual meeting; to the 
executive secretary of the Minnesota Public Health Association for his helpful service 
in promoting the attendance of the meeting; to the staff of the Glen Lake Sanatorium 
for their courteous reception; to the management and staff of the Nicollet Hotel 
for their cordial cooperation in all arrangements; to the Lafayette Club and the 
other clubs that have so generously entertained the delegates to the meeting; to 
the Lymanhurst School and University of Minnesota for helpful cooperation; and to 
the various section chairmen for their services in making the program of the meeting 
so inspiring to all present. 

Resolved, That we also record our pleasure at the generous hospitality of Minne- 
apolis and St. Paul in entertaining those who have attended the Twenty-First Annual 
Meeting of the National Tuberculosis Association. 
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The proposed resolution on Cooperation with Social Agencies was with- 
drawn by the Committee and it was voted to refer this resolution to the 
Board of Directors of the National Tuberculosis Association. 


At the general meeting held on Friday, Jnue 19, the Managing Director 
made a report in regard to the creation of the Trudeau Medal of the 
National Tuberculosis Association, stating that the medal had been sug- 
gested some time ago by Dr. Kober and that the suggestion had been heart- 
ily approved by the Committee on Medical Research. The Board of 
Directors authorized the Executive Office last winter to raise the money 
to endow the medal and about $1600 has been raised to date. The medal 
will be awarded at. the time of the annual meeting to that individual who 
has done the best work on the scientific, sociological or treatment side of 
tuberculosis, and the award will not be restricted to a resident of the 
United States. It is hoped to award the medal at the next annual meeting, 
and if sufficient money is not received from individuals, the balance will 
probably be provided for in next year’s budget. 


About 950 persons were registered at the meeting. The Clinical, Path- 
ological and Sociological Sections each held three sessions and the Nurs- 
ing Section, two sessions. There was in addition a meeting of the Advi- 
sory Council, and a public meeting held in the Shubert Theatre on Thurs- 
day evening, under the auspices of the local committee on arrangements. 


At a meeting of the Board of Directors on June 18, the following offi- 
cers were elected for the ensuing year: 


Dr. Theobald Smith, New Jersey, President. 

Hon. Calvin Coolidge, District of Columbia, Honorary Vice-President. 
Dr. William H. Welch, Maryland, Honorary Vice-President. 

Dr. A. M. Forster, Colorado, Vice-President. 

Dr. H. Longstreet Taylor, Minnesota, Vice-President. 

Dr. George M. Kober, District of Columbia, Secretary. 

Mr. Henry B. Platt, New York, Treasurer. 


The following directors in addition to the President, the Vice-Presi- 
dents, the Secretary and the Treasurer, were elected to serve on the Exec- 
utive Committee for the ensuing year: 


Dr. Henry Boswell, Mississippi. 

Dr. C. C. Browning, California. 

Dr. Charles J. Hatfield, Pennsylvania. 
Dr, Alfred Henry, Indiana. 

Dr. David R. Lyman, Connecticut. 

Dr. John H. Peck, Iowa. 

Mr. Fred M. Stein, New York. 


REPO SOR THE: CREAS RBA 


The Balance Sheet and the Statement of Income and Expense for the 
fiscal year ending December 31, 1924, are given below and are summarized 
from the audit of the books of the Association made by Searle, Oakey 
and Miller. During the fiscal year ending December 31, 1924, the total 
income of the Association amounted to $223,958.11, of which $196,472.12 
represented the net receipts to the Association from the seal sale. The 
expenses during the year amounted to $192,946.14. 


BALANCE SHEET, DECEMBER 31, 1924 


ASSETS 
Cash: 

Magee seer OEICO ies ele Mame deg ha okie vo e's $65,787.67 
Accounts Receivable: 

eT SMT TEE Oe ee ci ce le ky ee tog e sie elev bra es $47,559.83 

Nee SEAT ec bce ls a Salsa EEE Peele be as 795.18 

rr 48,355.01. 
Miceriied wiiiterast, AeCEIVAD Gy cc 2 sys e kee a eee ee eee 88.50 
Investments : 

Ath Ciberty Loan Bonds sei ia «ks ale dees ae Ae 9,928.13 
PCO Ce eles gee re SHEE halniy Sigs 's ba be ee wed aly 14,664.05 
Poiice hurniture sands (UIpiMentes cy Gable eeke cee eee 10,704.71 
Deferred Expenses (1924 Campaign Expense)............ 16,408.06 

LN OC SET NE 9 ips Ree ES oc Any I $165,936.13 
LIABILITIES 
Accounts Payable: 

Pre TELOT SE) ot. vo ss wy hacky SUR Ces Hee Sees gees $4,369.72 
Mr eGR IRIN 5 giisls slog ass ie f nies ae lsccis eleva ae pees : 426.01 
Reserves : . 

Pre OCC SUBECTINCIONS 10 <.o.0 ssbb wraeisle teens b's sone ewe $5,421.15 

REIT AR OE VC. 5. yes pce tas os solves cele 'e ore steiaieanele ee 5,631.06 

Ret ate Iaith LUX PCTS Ss 0. hs ene 2 wae og see 16,408.06 

——-——— 27,460.27 
Special Funds: 
Oe SRS USE ie hee Ee a A MMP $79,027.25 
Pienicatmmesearch) PUN. esol. we lees Ga, coe eee eaals 2,500.00 
Se 8152725 
Deferred Credits to Income (unearned Dues)............. 4,605.69 
Surplus: 
Picsucted balance Januaty 1, 192420665 6a sca sb allleeteral $36,062.04 
Additions by Way of Income and Appropriations........ 11,485.15 
47,547.19 
Beate PETA EIOS SIAM RIEL, Wik so loys 2 aye 'g 5,0. ee mcats ele tate ae $165,936.13 
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STATEMENT OF INCOME AND EXPENSE 
For THE YEAR ENDING DECEMBER 31, 1924 


INCOME 
1923))Seal Sale: Percentagenin tiandee s aie Meee ak he lee $213,098.41 
Less: Expense in Connection with 1923 Campaign..... 16,626.29 
$196,472.12 
Late: Membershipse sits a. Movil ie. ren, Go oe eet iy aes 100.00 
SES 2 oS ARO eR CR ILE he ap Uk I ei eC aa 13,351.00 
Diomationis sc ah ui il cle Rea trance Cae mean mane NFL fat bed a 221.76 
Interests Received on oans tt noe i ec nyc Mis tiene 2,153.83 
Interest: Received‘ on) Bank Deposits cise aes. eee 578.95 
Discount), Received:-on | Purchases. seu. eee ae 213.48 
$213,091.14 
Add: Profit from Operation of Supply Service (see p. 7) 9,426.82 
Net Income from the Journal of the Outdoor Life 
for) the: wY ear ending) 1924 i oie ee ee 1,440.15 
Total | Incomes isis ey vines cde ane ate ee a ee ~ $223,958.11 
EXPENSE 
Direct Service Charges: 
Administrative Services... los. lita eee een $37,324.40 
Bield! Services oo. see ee 6,514.56 
Medical: Services.) ei sce le as at a ee 25,034.31 
EAADYAEY SSOP VICE 6 aiylele eon tees Wein alee eee ene 3,781.69 
Medical “Research Expense. ..):).. oc 0 Jie eevee eee 9,838.76 
Publications:and’ Publicity Services )% [2 ee eee 36,603.83 
Modern” Health) Grusade Service... 5.44 fae 8,695.95 
Statistical (Service sacs yale ciliaris Cunt te) pene sauna 7,172.97 
Loss from Operation of the American Review of Tuber- 
CULOSES PE neice aarp Seah a NadNL? ay nel ae ea 7,312.55 
$142,279.02 
Unapportioned Office expense: 
FRET HUSH HU Ae ag Atanas ae naa ee OMe Ube $11,235.83 
Stationery and Office Supplies............. 2,343.85 
Postage, (0) spac inmate Oi Ae ada Tae 4,121.21 
Rreight vend pri oress. id tu eta eae yy 527.00 
Conference and Meeting Expense.......... 1,309.78 
Draveline Expenses ioe ec ao es $22,913.04 
Less: Portion Chargeable to 1924 Cam- 
paign, Transferred to 1924 Campaign 
Poepenses yc tei, bes tale ot a ant ia 6,200.41 
—— 16,712.63 
Telephone and: Felecraph cis ec as 1,390.78 
DD ISeoratit VAAL Otel Paver) han ie eta ey 151.91 
Depreciation on Furniture and Neen gh guts 986.63 
Dues and Appropriations: 
Hmployment Services ii .i)s.002 du ee 1,200.00 


National |. Health Council, eo 2,500.00 
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National Health Council Furniture...... 300.00 

PMtercatonale WHIONy yieeie ses i ace ae a3 26.50 

National Conference on Social Work.... 25.00 

American Conference on Hospital Service. 25.00 

Transportation Committee of A. N. A... 100.00 

—_—___—___—_ 4,176.50 
Repairs to Furniture and Fixtures.......... 120.43 
BEBOP AN ER DENSOS ois ois aid gn esl ag coe e's ah o's 1,128.43 
oo 44,204.98 
Other Expense: 
Amount Expended in Excess of Appropriation for Smith- 

Beate Gitte EER NIDIt Sc Aik oie 6 Se die ss eye eee sie + os $112.14 
Expenditures for Training Tuberculosis Workers....... 500.00 
Reorganization Expense: Louisiana Tuberculosis and Pub- 

MEME Test PA SCOCIAUION sci ss) dsie oe eile ps6 Sie waite ls ob 5,850.00 

ane 6,462.14 
PRAT ALES KUETISCS a ws ae 6 binle'e glaidi ag eine einlate aie slats «pale ays $192,946.14 
Supply Service Profit Transferred to Revolving Fund... $9,426.82 
Income from Sales of Life Membership Transferred to 

Re a eee UIT eh ce eat tg ae a sis’ a\Ghnle vias ss eats 64 100.00 
Amount Transferred to Revolving Fund per Budget for 

Ppa MOSER Coa rao TI IEW a lnidlelelg o diese 2 9/44 7,500.00 
Amount Transferred to Medical Research Fund per Bud- 

EDGE Met ne) ce dain yaar hie nites @ Fin isd’ ies 4 cai s)s @ 2,500.00 
AOE Tansterted: tO SUTPIUSI Aaa esd’. enle ee ce ey ele 11,485.15 

31,011.97 


$223,958.11 
SuppLy SERVICE . 


Prorit AND Loss ACCOUNT FOR THE YEAR ENDED DECEMBER 31, 1924 
Net Sales: 


Ry PA PeIP IE POUDDIIES. oes hetdaic Sats Bis ce Ocenia sends ale $171,259.53 

Modern Health Crusade Supplies..........5..00eceeeee 29,328.87 

Publicity and Publications Supplies..............00-205- 7,974.04 

Reet a MICCS Or ty KSB, e a saiiamliipcly elie e aRae 1,804.89 

Braveo wrilms and “ProjectOrs..: . i we eee nee ees ee ols 2,169.15 

eae em ee). e al lg we Shel bie fe: bw aiid lets ook ws a's 2,971.98 
ey tale Putra’ acts isles selec e ne 6 hee a naeiels $215,508.46 


Cost of Sales: 
1924 Seal Sale Supplies: 


BEC HARAS WMA ce ithe eel a Lie biailaa s\n ats: 6 $152,395.31 
Freight, Express and Postage...........-. 4,794.47 
PEABO EEO DETIS C4 no aoe as doen w-msaaie ds oon 13.65 

$157,203.43 
Less: Inventory, December 31, 1924..... 819.00 


$156,384.43 
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Modern Health Crusade Supplies: 
Inventory, January 1, 1924 
OTCOASES Sho he late Cen een. Gunes 


Less: Inventory, December 31, 1924 


Publications and Publicity Supplies: 
Inventory, .jenuary 0) 61924) Arenas 
Purchases tty bce cecal te 


Less: Inventory, December 31, 1924 


Films and Slides: 


Purchases ter bie yen (acm 
Brayco Films and Projectors: 
Par chases) Oran poe ee ia aN debra 


Miscellaneous: 


Inventory, January 1,1924 
Purchases. wa yim acai e ate 


Gross Profit on Sales 
Administrative and Office Expense: 


Salaries: 


ACMINIStrAtEV el ( yea Moen cake feo 
CLeCicala erive Went e On u Mapa en ae. eat 
Deep hai NM ST aa aT ENA Lea pal aM 
Telephone and Telegraph 
Stationery and Office Supplies 


Exchange on Checks 


Discount Allowed vias i we cet ul 


Net Profit from Operation 


Other Income: 


Discount Received on Purchases 


Interest Received: 
On Bank Balances 


U. S. Liberty Bonds 
Money? Loaneds (0 eee 


Net Income for the Porod 


er 7 


og 6 0 0 oe 6 6 ep a ese 


oe eee eee eee see 


Cweeee ee oe 6 6 © 0 6 & 20 


eee eee eee eee eee eee ee 


b bert | 


$6,302.55 
22,219.07 
$28,521.62 
5,858.72 
22,662.90 
$2,354.59 
5,060,58 
$7,415.17 
943,47 
6,471.70 
1,415.67 
$2,026.77 
95.00 
1,931.77 
$37.10 
2,691.77 
2,728.87 
676.80 
192,272.14 
$23,236.32 
$7,018.06 
6,802.73 $13,820.79 
924.00 
608.65 
481.06 
65.07 
1,289.53 
15.34 
17,204.44 
$6,031.88 
$1,105.17 
1,150.65 
368.29 
770.83 
2,289.77 
3,394.94 
$9,426.82 


H. B. Pratt, Treasurer. 


ADDRESS OF THE PRESIDENT 


By Cuarues J. Hatrietp, M.D. 


PHILADELPHIA, Pa, 


It has been the custom for the President in his annual address to review 
the events.and developments of the year that is past and to point out the 
lines upon which the future program should logically be formed. It is 
an inventory or stock-taking and a determination of a plan of operation, 
and it seems to be worth while. 

Our Association is stronger in organization and financial support than 
it has ever been. The Executive Committee has been faithful in attend- 
ance at all meetings, and has given its best thought to the carrying out of 
the approved policies of the Association. The work of the various Com- 
mittees of the Board of Directors, and the joint groups of Directors and 
Secretaries has been faithfully and efficiently performed. Under the able 
leadership of the Managing Director, the Executive Office has supplied 
increasingly effective service to all parts of the country. The teamwork 
and co-operation on the part of every element in the Association has never 
been so marked. ‘The spirit of service to the whole, rather than insistence 
upon the necessities of any part, has been constantly emphasized and 
approved. Each year it becomes more evident that North and South, 
East and West, can understand each other and co-operate. We are indeed 
speaking the same language. 

Although the complete returns from the census for the registration 
area are not yet available, our statisticians are confident that the mortality 
rate from tuberculosis in all forms will show again a marked decline. 
The reasons for this continued drop are not yet clearly understood. The 
writers who attributed the decrease in 1920 and 1921 to the influenza 
epidemic, on the ground that many cases of tuberculosis were swept away 
in the tremendous waves of respiratory affections, and who predicted 
that after a few years the mortality rate for tuberculosis would again rise, 
are quite at sea. It seems improbable that the effects of the is 
epidemic have anything to do with the mortality rate six years later. On 
the other hand, the explanation that the rapid increase in public health 
organizations and in popular understanding of health measures, and the 
consequent improvement in community and personal hygiene are respon- 
sible, seems more and more satisfactory. It is clear, also, that the public 
health program has been materially aided by the anti-tuberculosis work. 
The measures that prevent tuberculosis certainly help to build up resistance 
to other diseases, and it is fair to assume that the tuberculosis campaign 
has had a direct effect on the mortality rate. Therefore, the National 
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Tuberculosis Association, through its affiliated associations, may justly 
claim an important part in the decline. Certainly no line of public en- 
deavor has ever had greater reason for encouragement in the way of 
results that are patent and acknowledged by all. 

The prosperous condition of the National Tuberculosis Association, 
both as to organization and results, is due to two principal factors. We 
have been favored from the beginning by an unusual group of leaders, 
medical and lay, from all parts of the country. The men and women 
who have been the important factors in the development of the policies 
upon which we have prospered have not. been impractical theorists, but 
have been those whose interests have been in line with efficient public 
service. They are often described as self-sacrificing friends of humanity, 
whose services are given at great personal sacrifice and in angelic spirit. 
It is far more accurate and more reassuring to believe that our friends 
past and present are happily those whose ambitions point to group organ- 
ization and public benefits; who are not indifferent to recognition, but who 
prefer that such recognition in position and other reward shall be in line 
with their chosen work. : 

Our Association has been fortunate in its friends; but those friends and 
leaders would have been able to do little without financial backing: this 
has come from the Christmas Seal. The story of the Seal has been often 
told, but with each successive year it grows more wonderful. In 1917, 
we rejoiced in selling $1,800,000 worth of Seals. In 1924, seven years 
later, the sales were almost $4,500,000. This increase has been hastened by 
war experiences, but the foundations upon which the present sales are 
organized are not ephemeral; they are based on practical and broadly 
useful services to the communities where Seals are bought, conducted on 
a program and budget meeting general approval, and with strict account- 
ing for money received. Upon these foundations has been built a re- 
markably efficient method of sale, developing each year through pooling the 
experience of all. In 1924, the returns averaged four stamps for every 
man, woman and child in this country. Who will venture to predict the 
future limits of the Seal Sale? 

One development in the field of local philanthropy has caused anxiety 
in relation to the Sale in certain parts of the country. The rapid spread 
of the Community Chest method of financing charitable and philanthropic 
work has been very marked. The advantages of the Community Chest are 
obvious—one drive for all and consequent economy in raising funds, 
standardization of management, and stimulation of everyone in the com- 
munity to do his share, resulting in an increase in the amounts given and 
in the number of contributors. The tuberculosis workers must sympathize 
with and approve of the Community Chest idea. When, however, it is 
proposed that the local tuberculosis association shall become a member of 
the Chest and shall give up or modify the Seal Sale, the results of such 
union should be carefully considered. In the first place, the Sale repre- 
sents the most important and effective educational campaign of the year 
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for the prevention of tuberculosis and the promotion of public health. At 
least one-half of the cost of the Sale is rightly charged to the educational 
phase. When the local tuberculosis association becomes a member of the 
Community Chest, this educational feature is partly or wholly lost. More- 
over, the effectiveness of the campaign against tuberculosis is largely de- 
pendent upon the close interlocking of local, state and national endeavor. 
At the present stage of development the Community Chest is primarily 
concerned with financing local enterprises, and in lean years the support 
of state and national work seems to be impossible. Also, the Seal Sale is a 
unique system of financial and educational endeavor, reaching the youngest 
and the poorest individuals of the population who are not reached by the 
Community Chest. It must be remembered that the Seal Sale was an 
accepted method of raising funds and of educating the public long before 
the first Community Chest was thought of, and has in time been accepted 
as a voluntary tax for health at the time of Christmas. Actual experience 
has shown that in many Chest cities the conduct of a Seal Sale has been 
found not to interfere with the collection of funds for the Chest, but rather 
represents a valuable additional source of support for social endeavor. 
Lastly, conservation of the integrity of the Seal Sale may in future be 
of vast importance to general health work other than tuberculosis. It is 
possible that with the broadening of the programs of tuberculosis associa- 
tions the Seal Sale may be of great value in financing other forms of 
health preservation, and must therefore be carefully conserved. 

The considerations stated above indicate clearly the policy of the Na- 
tional Tuberculosis Association in relation to merging with forms of com- 
bined fund-raising. Our affiliated and local associations should be advised 
to co-operate with their local community chests in every way, except the 
joint raising of funds. They should be members of the Councils of Social 
Agencies and join in the complete co-ordination and development of the 
local work, but they should retain the Seal Sale. In localities where it has 
been found necessary for the tuberculosis association to merge with the 
Chest, the tuberculosis agency should make every effort to convince the 
Chest officials that the Seal Sale should be conducted as an auxiliary to 
the Chest Drive and with the usual provision for the support to be given 
to state and national work. When the sale is not so conducted, services 
to the community—educational and otherwise—are lost beyond replace- 
ment. 

It is a matter of interest to note the broadening of the policies of the 
National Association, beginning with its organization in 1904. For the 
first few years the chase of the germ was vigorous through anti-spitting 
campaigns, sanatorium construction for the care of improvable patients, 
and stimulation of public interest by lectures and exhibits. After the 
congress of 1908, isolation of advanced cases was stressed and eradication 
of bovine tuberculosis was advocated. Later still, building up of resist- 
ance, especially in children, was emphasized. While Dr. Farrand was still 
in charge of the Executive Office, the relationship of tuberculosis to gen- 
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eral public health work was clearly recognized and definite duties in co- 
operation with the American Public Health Association were assumed. 
Prior to and during the War, the connection with Federal Departments 
interested in health was recognized and developed. In 1920, the plan for 
the National Health Council was studied, the field surveyed, and in the 
following year our Association was active in promoting its organization. 
The National Health Council was frankly considered a tentative step 
toward the formation of a National Health Association. 

Since our National Association was and is the most powerful and 
strongly organized voluntary health organization in the country, it has been 
suggested that its name be changed to the National Health Association, 
that it take other voluntary health organizations under its wing, and that 
it develop the Seal Sale and other means of support so as to be able to 
finance diversified forms of health work. Such a change of policy has 
seemed inadvisable for various reasons. Our first concern is the control 
of tuberculosis; that job is not complete and cannot be for years to come. 
Singleness of purpose not only develops our own strength, but through 
that strength makes us more able to help other lines of work. A diffusion 
of interest would weaken and perhaps jeopardize progress toward our 
goal. We have not had the funds or the prospect of support sufficient to 
finance diversified work. On the other hand, the continuing decrease in 
tuberculosis and the development of machinery for its control seem to 
point to a time in the not distant future when our association can consider 
the gradual broadening of its field; and here is where the National Health 
Council becomes an important factor in the situation. The Council has 
made quite definite progress during its first few years of work. It has 
brought together under one roof and in combined service the executive 
offices of most of its members. This one thing has done more toward a 
better understanding than has any other single feature. It means that the 
members of the Council are learning to trust and to depend upon one 
another. 

Consciousness of these developments has had a noticeable effect upon 
the policy and program of the National Tuberculosis Association and its 
affiliated societies. A number of the affiliated associations have changed 
their names to public health associations, while still confining their 
activities to anti-tuberculosis work. Some years ago, all Child Health 
endeavor was included in the definition of anti-tuberculosis work. During 
the past year the prevention of cardiac disease has been included under 
special conditions, and generalized nursing associations have been helped. 
The plan of gradual extension seems to be in line with the thought of 
the past decade. ‘The present attitude of our Association toward this 
important future development may be expressed by a paraphrase of the 
words of St. Paul: Not forgetting the things that are behind—we press 
forward. 

To the members of the National Association who are familiar with the 
Bible, the increasing interest of the tuberculosis workers in the research 
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program must suggest another text from St. Paul. Whatsoever things are 
true. The developments of the past few years in relation to the study of 
special problems have met with instant approval on the part of the major- 
ity of our members. Of course, the investigative spirit has been active 
in our Association since its beginning. All are familiar with Dr. Trudeau’s 
words in the first Presidential address: “The practical application of 
knowledge already gained as to the measures which represent prevention, 
is one of the two great responsibilities of the National Association. The 
other is the extension and advancement of the study of tuberculosis in 
this country. The United States, at any rate so far as tuberculosis is 
concerned, should not much longer lie under the imputation of being ‘one 
of the largest borrowers in the scientific markets of the world.” The 
TRANSACTIONS bear witness to the fact that in every department of en- 
deavor, in clinical and sociological lines, as well as among the laboratory 
workers, the investigative spirit has been present, and valuable contribu- 
tions to diagnosis, treatment and social methods have been made. To all 
of us it is clear that such spirit is the source and mainspring of progress. 
On everyone in the tuberculosis field, whether physician or layman, there 
is the obligation to add something, however little, to the sum of existing 
knowledge. It is in this spirt of building up little by little the store of 
proven facts, filling in the gaps in our knowledge, that the research pro- 
eram of the Association has been developed. A specific cure for the 
disease may not be found in our day, nor through our activities, but we can 
have the satisfaction of helping to build the foundation of facts which 
will give future students an advanced start. Reports will be placed 
before this meeting of progress made by the distinguished men working 
with our Committee in their special fields of anatomy, bacteriology, chem- 
istry, biology, or the Roentgen ray. Every problem is of interest and its 
solution directly or indirectly affects our conception of the disease. This 
is not the occasion for a detailed discussion of the research problems and 
their meaning to all of us. But it is fitting that we express our interest 
in them and our approval of the plan by which the most competent and au- 
thoritative men in the special lines in which tuberculosis research is par- 
ticularly needed are performing for our Association these great services. 

Within the year just past we have been interested in the report of a 
successful treatment of tuberculosis by the injection of a mineral prep- 
aration, as announced from Denmark. In this case, the test of science as 
applied to the treatment has rendered a verdict of “not proven.’ We must 
remember that the standards by which any new discovery is measured are: 
First, the records of the successive steps must be so complete that their 
logical progress from accepted facts to newly discovered data can be 
passed upon; and, secondly, the same results must be secured when the 
prescribed steps are carried out by other experts. The modesty of workers 
in the fields of research is often misunderstood. Their hesitancy in accept- 
ing the announcement of a new discovery is sometimes ascribed to jealousy 
or a disinclination to give credit where due. When we understand upon 
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what a basis of established fact new procedures must be judged, and what 
prolonged labor is necessary to test the results by repeating the experi- 
ments, we can better appreciate their position. Since, moreover, we have 
learned by bitter experience the evil resulting from too ready acceptance 
of procedures that are not sound, we shall be content to wait with patience 
for confirmation of the value of any announced “cure.” 

The above considerations lead naturally to the question as to whether 
publicity is under any circumstances an advantage to research work. Cer- 
tainly the announcement of new discoveries that have not been thoroughly 
tested, or of wonderful plans that are still to be carried out, can do great 
harm. All of us condemn such measures. On the other hand, investiga- 
tion must be made popular. The public must be educated and interested 
in order that support may be forthcoming. Perhaps our rule should be 
to insist that public announcements shall be restricted to results that have 
been thoroughly tested and accepted, and that nothing should be said 
about experiments not yet completed. There is more than enough in the 
way of past accomplishment to equip any speaker or writer who desires 
to stimulate public interest in research. 

In this connection, it seems fitting that we express our appreciation of 
the fine service rendered to the tuberculosis field by our AMERICAN RE- 
VIEW OF TUBERCULOSIS. Through the genius of Dr. Krause the REVIEW 
stands today as the foremost periodical in the English language dealing 
with the scientific side of tuberculosis work. It is the peer of any scientific 
journal that is devoted to a medical specialty. 

In October of the coming year we are expecting to welcome to this 
country the International Union Against Tuberculosis, which at present 
includes representatives of nearly all the countries that are members of the 
League of Nations, and the United States. Our Association took an 
active part in the formation of the Union in the years immediately succeed- 
ing the World War, and has been represented at each of the meetings since 
held. For the coming session our Board has approved a plan which should 
be successful in securing the presence of many of the great figures in 
tuberculosis work, especially from the European countries. We can be 
certain of a distinguished and authoritative Conference. We must make 
certain, also, that the arrangements for the meeting shall be characterized 
by the dignity and distinguished hospitality that have marked the confer- 
ences in Paris, Brussels and Lausanne. Arrangements have been made 
for our Managing Director to attend the meeting of the Executive Council 
in Paris in July of this year, and we can be sure that his familiarity with 
the personalities involved, and his trained diplomacy wll secure for our 
meeting the best possible attendance. 

It is probable that important matters will be brought up for decision— 
perhaps the most important being the question of the admission of Ger- 
many to the Union. It is my opinion that favorable action on this 
point is indicated. Science and the health of the world have no polit- 
ical boundaries. Personal antagonisms are dulled by time. Germany 
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has a definite contribution to make in the field of research. An Interna- 
tional Union that excludes a strong body of workers in the common cause 
is unworthy of the name. There is no chance of the assumption of 
authority on the part of the new member, such as was felt in the old Inter- 
national Conference whose offices were in Berlin, and in whose administra- 
tion German influence was predominant. 

Our Association can look for definite benefits from this international 
gathering. Many of our members may not be able to attend the formal 
conferences, as only members of the Union are invited. But it is expected 
that our distinguished guests will take part in the program of our own 
Annual Meeting, to be held immediately following the International 
Union; and it is hoped, also, that it will be possible for local groups to 
arrange for visits to their own cities of various guests who may have 
messages of especial interest to their people. 

In conclusion, there remains the pleasant duty of thanking the Asso- 
ciation for the great honor it has conferred in electing me as presid- 
ing officer for the year that is past. The work with the Executive Office, 
with the other officers and the members of the’ Association, has been 
a constant pleasure and will always be gratefully remembered. From the 
point of view of the retiring President, there is no doubt whatever that 
the National Association can look forward to the immediate future with 
confidence in its organization, and with enthusiasm and inspiration in view 
of its logically broadening program. 


REPORT OF THE EXECUTIVE OFFICE OF THE 
NATIONAL TUBERCULOSIS ASSOCIATION 


MAY 1, 1924—MAY 1, 1925 


THE National Tuberculosis Association, organized for the study and 
prevention of tuberculosis, has just completed its twenty-first year of 
work. Notable progress has been made by the Association in both of 
these fields. The study of tuberculosis has been continued during the 
year under the direction of the Committee on Medical Research. 

The effort of the Committee has been to secure the cooperation of vari- 
ous laboratories in order to study the fundamental problems relating to 
the growth of the tubercle bacillus and to the reaction of the body cells 
as a result of that growth. 

The Association, upon the recommendation of the Committee, has made 
grants for the following specific pieces of research carried on by workers 
in several of the Universities: 

“Anatomy of the Lungs’—Dr, William Snow Miller, University of 
Wisconsin. 

“Nutrition of the Tubercle Bacillus’—Dr. Esmond R. Long, Umversity 
of Chicago. 

“Chemistry of the Tubercle Bacillus’—Dr. Treat B. Johnson, Yale 
University. 

“Scar Tissues of Healing Tuberculosis’—Dr. George A. Baitsell, Vale 
University. 

“The Origin and Development of the Cell which becomes the Epithelioid 
Cell in Tuberculosis’—Dr. R. S. Cunningham, Vanderbilt University, 
Nashwille. 

And grants have also been made to the following members of the Sub- 
' Committee on X-ray Normals: 

Dr. Henry K. Pancoast and Dr. H. R. M. Landis, University of Penn- 
sylvania. | 

Dr. Kennon Dunham and Dr. Kenneth Blackfan, University of Cin- 
cinnati. 

Dr. Charles R. Austrian and Dr. Frederick Baetjer, Johns Hopkins 
University. | 


Expanding Program 
In the field of prevention, the increasing importance of the improvement 
of individual health and the application by health departments and volun- 


tary agencies of the various programs of activity in this direction have 
been stressed. It is quite clear that no adequate tuberculosis program 
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can be carried out unless it is recognized that an anti-tuberculosis program 
is a general public health program. This has been commented on many 
times by various leaders in the health movement and has forced the staff 
of the Executive Office to consider what types of activities might be in- 
cluded in the tuberculosis program. 

The general acceptance of the fact that tuberculous infection takes 
place during childhood resulted in the organization of a special service 
for children in the office of the National Association. The Modern Health 
Crusade Service was the first step taken by the National Association to 
prevent infection in children, although interest and support had previously 
been given to the creation of special facilities for the care of tuberculous 
children in the development of open-air schools, fresh air classes and 
preventoria. The Modern Health Crusade Service stimulated the intro- 
duction of a method of health education in various educational systems 
throughout the United States. The Executive Office has felt convinced 
for some time that the Modern Health Crusade accomplishes a most use- 
ful purpose in teaching children health habit formation but that it does 
not go far enough and that definite interest in health subjects must be 
created among teachers during their period of training. The office 1s, 
therefore, making plans for assisting in such instruction of students in 
teacher training institutions and for promoting special courses on these 
subjects in summer institutes at various state universities and teacher 
training schools. Of necessity the study of this project has brought the 
staff into closer cooperation with the staff of the American Child Health 
Association and there does not seem to be any valid reason why these two 
associations, interested in the same subject, should not work together more 
closely. 

The undertaking in child health education was really a departure from 
the time-honored method of preventing tuberculosis. If the Association 
is to make progress, it must recognize the importance of cooperation in 
various departments of health activity and the National Health Council 
was organized for the purpose of preventing duplication of effort and 
increasing service. : 


Cooperation with Other National Organizations 


The various member agencies of the National Health Council are or- 
ganized under different constitutions and by-laws and some of the other 
organizations, though perhaps larger in membership than the National 
Tuberculosis Association, are not affiliated with state and local associa- 
tions. These state and local associations are the strength of the National 
Association and act for the National Association as its permanent field 
agents. It has been pointed out to the affiliated associations, especially in 
meetings of the executive secretaries of these associations, that they 
should look forward to the time when there would be only one health 
association in a given state. 

To prevent duplication of effort in the states, to render more service 
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at diminished overhead expense and to prevent the organization of new 
associations with separate appeals, several of the affiliated associations 
have made special arrangements for undertaking new activities. The 
Ohio Public Health Association now acts as the executive office for the 
Ohio Hospital Association, the Ohio Crippled Children’s Association and 
has more recently taken part in the creation of an Ohio Social Hygiene 
Council whose activities will be under the supervision of the executive 
secretary of the Ohio Public Health Association. Thus in this state there 
will be a saving in overhead, and one executive officer will serve for sev- 
eral effective pieces of health work. The Maine Public Health Associa- 
tion has continued its previous activities in the field of the prevention of 
blindness, cancer control, child health and public health nursing, as well 
as its major program on the prevention of tuberculosis. The New York 
Heart Association has recently become affiliated with the New York Tu- 
berculosis and Health Association and the latter is considering the pos- 
sibility of organizing a community service on dental hygiene. The Wis- 
consin Anti-Tuberculosis Association has recently been authorized by the 
National Association to expend part of its seal sale funds on a program 
for the prevention of heart disease, and provisional authorization has been 
given to the Iowa Tuberculosis Association. The precedent set by these 
associations in expanding their activities will undoubtedly be followed by 
others in different states and will bring up a number of difficult problems 
of organization and cooperation in the Executive Office in the near future. 
These problems must be worked out with a hearty cooperative spirit with 
the various member organizations of the National Health Council. Ina 
word the anti-tuberculosis program is developing as it should into a gen- 
eral public health program. 


Study of Fund-raising Methods 


During the past year the National Health Council voted to undertake 
a study of the fund-raising machinery of each of the associations. At 
the same time the National Information Bureau came to the conclusion 
that all the national health and social welfare agencies should have their 
methods of fund-raising studied. This was welcomed by the Council and 
the National Information Bureau was invited to undertake as its first 
work the study of the member organizations of the National Health Coun- 
cil. The National Tuberculosis Association was selected as the first one 
of the member agencies to be studied. This study involves the entire ques- 
tion of the seal sale and the relations of the local, state and national asso- 
ciations. The results of this study will not be published for some months 
but should be of value in aiding the Bureau to study the fund-raising 
methods of the other members of the Council and will undoubtedly point 
out the necessity of programs and budgets of the various national health 
associations being drawn up on a project basis. 

When the program of the National Tuberculosis Association for the 
year 1925 was approved by the Board of Directors at its January meet- 
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ing, it was not summarized in projects. If the project method had been 
adopted, it would have been possible to indicate more clearly the activities 
and services of the Association than can be done in a financial statement 
such as is appended to this report. For example, the Association’s work 
in Delaware by means of which the sanatorium of the Delaware Anti- 
Tuberculosis Society was taken over by the state through legislative ac- 
tion, could have been shown as a distinct project. A budget embracing 
such items as Medical Service, $200, Field Service, $500, and other items 
could have been included under this project. The National Association 
will endeavor to arrange its budget and program in 1926 on the basis of 
projects as well as upon the basis of actual expenditures and disburse- 
ments by the usual items that have heretofore been included under the 
budget. 


Conditions in Several State Associations 


There are about ten state associations that have been in more or less 
constant difficulties, largely of a financial nature. This is due to several 
causes: a sparsely settled area with little wealth; failure in crops or a 
period of economic depression; several of the associations have suffered 
serious financial losses through the failure of the bank in which their 
funds were deposited. In other instances too energetic a program has 
been undertaken so that the funds of the association have been expended 
before the year had elapsed. This is a circumstance which is apt to occur 
when funds are received during a brief period of time and failure properly 
to control expenditures leads to extravagance and dissipation of the funds 
before the funds are received from the next seal sale. 


Accounting 


The system of bookkeeping employed in some of these states is not 
wholly satisfactory and an advisory committee of state secretaries has 
been appointed which is considering the establishment of a uniform system 
of accounting for all the state associations. 

It is felt that by establishing uniform systems of accounting which pro- 
vide for accurate checks on all expenditures and present intelligible finan- 
cial records of the various activities throughout the entire country, we shall 
be able to measure the value of different phases of the work in the light 
of costs and accomplishments. Jn measuring its effectiveness in this man- 
ner we hope to be able to coordinate our activities more closely as well as 
furnish a more uniform accounting of our stewardship to the public who 
support the tuberculosis work. 

Sherwood H. Smith has recently been employed as Assistant Busi- 
ness Manager. He has been devoting most of his time to the study of 
the financial reports rendered by our affiliated associations. The result 
shows a need of systematic and uniform accounting, and with this in mind 
the National office with the co-operation of a committee of state and local 
secretaries has prepared standard bookkeeping forms for use by tubercu- 
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losis associations both large and small. During the past few months Miss 
Dornin, our Accountant, has visited several state offices and has installed 
the new system. Special effort is being made to establish a double entry 
bookkeeping system in all cases. There are still several state associations 
that have not been able to handle their financial affairs so as to enable them 
to keep out of debt. The Executive Office has these particular states 
especially in mind and is endeavoring to assist them to bring about satis- 
factory results. 


Relations with Community Chests 


The growth of the joint fund-raising system and the formation of com- 
munity chests in an increasing number of cities has created a serious diffi- 
culty in the fund-raising campaigns of the various affiliated associations. 
In some few instances serious misunderstandings have arisen and local 
programs have been curtailed because of inability to secure sufficient funds 
for carrying on a satisfactory program of work. The Executive Office 
has felt for some time that an unrestricted seal sale at Christmas time in 
a community chest city does not interfere with the joint fund-raising cam- 
paign. In the main, joint fund-raising campaigns are for the purpose of 
supporting institutions and for maintaining various types of relief, while 
the anti-tuberculosis and public health associations are engaged primarily 
in the work of prevention, seeking to diminish the need of fund-raising 
for relief purposes. Several committees composed of representatives of 
the secretaries and the Board of Directors have considered this matter in 
great detail and the Executive Committee, at its last meeting, acting under 
specific authority of the Board of Directors, adopted a series of resolutions 
which it is hoped will be useful in clarifying this situation. 


Social Research 


At the annual meeting in 1923 the then President, Dr. Lawrason Brown, 
recommended the appointment of a special and permanent committee on so- 
cial research. With the funds available it has not been possible for the 
Association to undertake new activities in this field. The Board, how- 
ever, authorized the employment of Miss Hill as an assistant to Miss 
Whitney for the specific purpose of making special studies which might 
properly be called social research. Special studies have been commenced 
on “The Adequacy of the Reporting of Tuberculosis” and “The Propor- 
tion of Advanced and Early Cases Admitted to Hospitals and Sanatoria 
at the Present Time Compared with Ten Years Ago,” and some data have 
been gathered concerning “The Relation of Tuberculosis and Pregnancy.” 
At the June meeting of the Board a resolution will be offered, cre- 
ating a special committee on Social Research. A large variety of subjects 
present themselves for study, some of which are relatively simple, such as 
those just mentioned, and others are far more difficult, requiring a large 
expenditure of time and money. The work of such a committee should 
be similar to the work of the Committee on Medical Research. 
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Death Rates from Tuberculosis 


There is no satisfactory method as yet for determining the amount of 
tuberculosis which exists in the United States and no adequate measure- 
ment other than the death rate from this disease. The death rates from 
tuberculosis, pulmonary and other forms, in the United States registration 
area for five year periods since 1900 to 1920, inclusive, and for separate 
years since 1920 have been as follows: 


1900 1905 1910 1915 1920 er 102 he tO) WI OZ S 
BD i GUIS or hae bly « ‘201 192 160 146 114 99 97 94 
Pulmonary Soe ost 181 167 140 128 101 86 86 82 


There are still some enthusiastic individuals who feel that redoubled 
efforts should be made to eliminate tuberculosis and that these efforts 
should be confined specially to tuberculosis, but more and more people 
are coming to the conclusion that the disease will never be completely 
eradicated until there are adequate health departments and a general 
health program supplied throughout the entire country. This alone, how- 
ever, will not suffice unless the present standard of living can be main- 
tained and the standard of a small group of the population can be 
raised to a higher level. Furthermore, it must be appreciated that such 
standards of living as are deemed adequate and proper health measures 
cannot be carried out by individuals unless the people are sufficiently in- 
telligent and educational opportunities are offered so that the informa- 
tion may be distributed to every family in the land. 


ADMINISTRATIVE SERVICE 


The Managing Director attended the meeting of the British Tubercu- 
losis Association in London on July 3 and 4 and the meeting of the Inter- 
national Union against Tuberculosis at Lausanne on August 5, 6 and 7. 
In May, following the annual meeting in Atlanta, he visited New Orleans 
to attend the preliminary meeting for the organization of the new Tuber- 
culosis and Public Health Association of Louisiana. During the year the 
Managing Director has visited Washington, D. C. several times to inter- 
view the Secretary of the Treasury and the Postmaster General in regard 
to the use of post office lobbies and Government buildings for the sale of 
Christmas seals and to interview the Secretary of State and the Assistant 
Secretary in regard to the meeting of the International Union in the 
United States in 1926. He has addressed the annual meetings of the 
Boston Tuberculosis Association and the Cleveland Anti-Tuberculosis 
League and attended the New England Health Institute at Portland, 
Maine. He has attended the regular meetings of the Executive Committee 
and Board of Directors and the mid-winter meeting of state executives in 
St. Louis. The Managing Director has also attended the meetings of the 
Committee on Tuberculosis and Public Health of the State Charities Aid 
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Association, the meetings of the Board of Directors of the New York Tu- 
berculosis and Health Association and the meetings of the Technical 
Board of the Milbank Memorial Fund. | 

Dr. Hatfield has made several trips in behalf of the Association during 
the year. He addressed the Southern Tuberculosis Conference and the 
annual meetings of the North Carolina Tuberculosis Association, the 
West Virginia Tuberculosis Association and the Massachusetts Tuber- 
culosis League. 

Mr. Hopkins’ field trips have been primarily for the purpose of strength- 
ening the organization of different associations and assisting them in their 
financial and administrative problems. 


Membership 


When the Association was started in 1904, membership was considered 
primarily as a means for securing financial support. As the Christmas 
seal sale grew in influence and financial importance, it became more 
and more apparent to the directors of the National Association that mem- 
bership could hardly be viewed consistently in that way. The need for 
membership, however, has continued to increase. The basis for this need 
is moral support. 

The National Association’s membership, broadly considered, is com- 
posed of three groups. 

1. The state affiliated and represented associations. 

2. Corporate members of various kinds consisting of sanatoria, clin- 
ics, associations, business concerns, etc. 

3. A body of individuals who are interested in the Association and 
its work. This group consists very largely of those individuals in vari- 
ous parts of the country active in local and state tuberculosis work who 
have vision enough to support their local programs and the National work 
as well. To these people the National Association particularly appeals, 
not in competition with the state and local associations, but rather in the 
hope that through contact with the parent National Association these 
men and women, both physicians and laymen, will be given sufficient in- 
spiration and information so that they will be more valuable workers 
in their respective communities. 

At a recent meeting of the Executive Committee of the National 
Tuberculosis Association, and following an extensive study of the experi- 
ence of its membership department, this resolution was adopted: 

Resolved, That beginning with the report of the 1925 annual meeting, 
the executive office shall again offer the yearly volume of TRANSACTIONS 
free to members requesting it, and, as an alternative, additional printed 
matter of an equivalent cost to the Association. 

In line with the policy implied and expressed in this resolution, the 
National Association is offering to all members a choice of a considerable 
number of publications equivalent in value to the amount of the member- 
ship fee paid less a reasonable deduction for overhead and administrative 
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expense of handling. All members will receive without further request, 
unless they direct to the contrary, the JouRNAL oF THE OutTpoor LiFe, 
the BULLETIN of the National Association and the Annual Report of the 
work of the Association, including the audited treasurer’s statement. 

In addition to these three publications members may now select with- 
out any charge any one of the publications or groups of publications listed 
in a pamphlet recently mailed to members. 

The National Association is also publishing a new series known as 
the Technical Series. Some of this series will also be offered from time 
to time without charge to members desiring them. 

By this plan the National Association hopes to interest its member- 
ship in reading and studying not only the work of the Association itself, 
but the broader aspects of the tuberculosis and public health campaigns. 
Members are priviledged to call upon the Association at any time for in- 
formation that will be helpful to them in their own personal and public 
activities. Wherever possible the Association will gladly furnish such 
information without charge and where it is necessary to charge a fee, 
-such fee will be made as reasonable as possible. 

On the basis of this new policy the National Association appeals 
to individuals and organizations to join the Association. The annual 
membership fee is $5 for individuals, and $5 and upward for corporate 
members. Life membership is $100. 


MEDICAL SERVICE 


The work of the Medical Service for the past year has comprised, 
mainly, surveys of the tuberculosis work in several states and institutional 
advisory service. Among the surveys made since the beginning of the 
year was that of Delaware by Dr. Edwards. This survey was requested 
by the Governor of the State. Following this, Dr. Pattison and Dr. Ed- 
wards made a survey of the state of Ohio. There have followed surveys of 
the tuberculosis activities in Wisconsin, Indiana, South Carolina, Florida 
and Nebraska. All of these state surveys with the exception of Delaware 
have been made at the joint requests of the State Tuberculosis Associa- 
tion and the State Department of Health. Dr. Pattison has also made a 
survey of the tuberculosis work in the city of New Haven, Connecticut. 
Complete detailed reports are submitted to the proper authorities on the 
findings as indicated by the surveys. 

Dr. Pattison visited Hartford, Connecticut, to follow up a survey made 
some time ago and Dr. Edwards made a report of observations at Fargo, 
North Dakota, supplementing Miss Alice M. Hill’s original report, on 
the tuberculosis situation there and the case-finding survey. He also vis- 
ited Athens, Georgia, to follow up the survey made there by Miss Hill. 

The results of several of the surveys have been most satisfactory and 
encouraging. Two or three of them have been too recent to produce re- 
sults. Some examples of results may be of interest. 
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In New Jersey the Board of Freeholders of one of the county sanatoria 
after reading the report of the existing sanatorium of 75 beds, determined 
to abandon that sanatorium and erect an entirely new plant. For this 
purpose $1,750,000 was appropriated and the institution is now nearing 
completion. In the same state a children’s unit is being erected at the 
State Sanatorium. ‘The Institutional Advisory Service of the National 
Tuberculosis Association has been called into consultation on this pro- 
ject. This state survey also resulted in removing one new county institu- 
tion from the field of political manipulation. Rapid progress has been 
made under the new method of administration in the development of 
splendid new buildings. Numerous improvements have been made in the 
equipment and administration of several of the institutions. This was 
the first of the state surveys undertaken by the Medical Service. 

A study of the fiscal problems of the state of Pennsylvania was made by 
a committee appointed by Governor-elect Pinchot. Dr. Pattison at the 
request of this committee made a study of the sanatoria and state dispen- 
saries and public health nursing systems. The report led to a further de- 
tailed study of the Department of Public Health Nursing under the super- 
vision of the National Health Council. There has been developed also a 
decentralization of control of tuberculosis clinics. Changes in adminis- 
tration at Mt. Alto Sanatorium have also been made and it is believed 
also that there has been a change of policy in the state in general in regard 
to the award of subventions to private institutions. 

The study of tuberculosis in Louisiana was the basis of the organiza- 
tion of a new state tuberculosis association with a broader and more mod- 
ern tuberculosis program. Efforts are also being made to change the 
form of organization of the State Tuberculosis Commission. 

The survey of the clinics of the state of California has resulted in a 
marked improvement in their management, especially in the cities of Los 
Angeles and San Francisco. 

The study in Michigan which was made at the joint request of the State 
Health Commissioner and the Secretary of the Michigan Tuberculosis 
Association has assuredly led to increased interest in tuberculosis work in 
the state. The Board of Health introduced a bill in the state legislature 
for a new state sanatorium, carrying an appropriation of $500,000, and 
the bill was passed. The bill also gave better supervisory control of tu- 
berculosis institutions to the State Commissioner of Health. 

The survey in Delaware only recently completed has been followed by 
the enactment of legislation whereby the Brandywine Sanatorium, for- 
merly maintained by the Delaware Anti-Tuberculosis Society, will become 
the property of the state on July 1, 1925. 

A careful inspection of eight sanatoria in the state of Washington re- 
sulted in distinct improvements in nearly every one of them. Two or 
three of them have been brought up to the class ‘‘A” standard of the 
American Sanatorium Association. 

The Indiana and Ohio surveys have been too recently completed to have 
resulted in any definite action. 
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Mr. Kidner has continued to make a large number of field trips in or- 
der to follow up the various sanatorium projects which are under way in 
different parts of the country. The following are some of the places in 
which new sanatorium projects are under way: National Jewish Hospital, 
Denver, Colo., Stark County, Ohio, Camden County, N. J., Passaic 
County, N. J., Clark County, Ohio, State Sanatorium, Salem, Ore., Nas- 
sau County Hospital, Farmingdale, N. Y., Pittsburgh Tuberculosis Hos- 
pital, Pittsburgh, Pa., and the County Sanatorium of Evansville, Indiana. 

Formal reports were written on provision for heliotherapy in the Hud- 
son County Sanatorium in New Jersey and consultations were held in 
the office with reference to the proposed children’s unit for the New York 
State Sanatorium, the Camden County Hospital of New Jersey and the 
Julius Marks Sanatorium at Lexington, Ky. 

Dr. Pattison’s work with the Medical Council of the Veterans Bureau 
has continued. During the year he attended meetings in Washington 
on the general work of the Council and also in connection with the work 
of the Committee on Industrial Convalescent Camps and the Committee 
on Social Service and Follow Up. Of the two latter committees he is 
Chairman. He has also visited and reported upon conditions at the U. S. 
Veterans Hospitals at Chelsea and Tupper Lake, at New Haven, Connecti- 
cut, and the Soldiers Home Hospital at Milwaukee, Wis. Lectures have 
been delivered before the Post Graduate School of the Veterans Bureau 
at Chelsea, N. Y.; the Philadelphia School of Occupational Therapy; the 
Bellevue Hospital Training School for Nurses; the Public Health Sem- 
inar at Yale; the Visiting Nurse Association of New Haven and before 
the nurses in training at New Haven and Grace Hospitals, New Haven, 
Connecticut. 

Dr. Pattison also addressed a meeting of Health Officers in Madison, 
Wis., on voluntary and official health agencies, and both Dr. Pattison and 
Mr. Kidner attended the meeting of the American Occupational Therapy 
Association and the American Hospital Association in Buffalo, N. Y. 

The Ida Potts Memorial Sanatorium project at Livingston, N. Y., in 
which the National Tuberculosis Association is interested, has progressed 
to such a point that Dr. Pattison has been granted a leave of absence for 
one year to supervise construction and open the institution. 

Dr. Edgar T. Shields retired from the staff of the Association on 
August 1, 1924 to become Chief of Tuberculosis Clinics of the Pennsyl- 
vania State Health Department at Harrisburg. Dr. John A. Smith 
joined the staff on April 1, 1925 as Medical Secretary. Dr. Smith will 
take over much of the office work of the Medical Service and he will co- 
operate with the National Health Council in developing the tuberculosis 
standards for the general health program of municipal health depart- 
ments. 

CHILD HEALILH EDUCATION SERVICE 


The development of the Modern Health Crusade has made evident a 
definite need for stimulating the training of teachers in health subjects 
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and broadening the program of health education for children. Several 
of the state associations have changed the name of the Modern Health 
Crusade Service in their executive offices to that of Child Health Educa- 
tion Department in order to have the title more clearly indicate the func- 
tion of this service. The Board of Directors of the National Tubercu- 
losis Association authorized the changing of the name of the Modern 
Health Crusade Service of the Executive Office to the Child Health Edu- 
cation Service. The chief activity of the Child Health Education Service 
during the past year has been to secure a brief summary report of the 
child health educational work which is being done in the various states 
and to ascertain to what extent health education is required in the public 
school systems. Miss Reynolds has visited 39 states and the District of 
Columbia, and Miss Strachan the other 9 states, and synopses have been 
prepared on each state in the Union and the District of Columbia. 

A conference of Crusade directors was held in New York on March 18, 
19 and 20 to discuss methods and programs of work in the child health 
education field. Fifty-five representatives from 20 states attended the 
meetings. Dr. Thomas D. Wood, chairman of the Joint Committee on 
Health Problems in Education of the National Education Association and 
the American Medical Association, actively participated in the Conference, 
the main theme of which was: How can volunteer agencies best assist 
school authorities to develop the program of health education which the 
National Education Association has approved officially through its Joint 
Committee with the American Medical Association? One session on 
teacher training was held in cooperation with the American Child Health 
Association, and another session was given over to the National Health 
Council and its member organizations. It is hoped that a conference of 
Crusade directors will be held annually in order to bring the field workers 
more closely in touch with each other and with the national office. 

A playwriting contest was conducted during the year, open to junior 
and senior high schools in the United States, the plays to deal with some 
aspect of individual or community health or hygiene. Approximately 400 
high schools in 26 states entered the contest, and this has stimulated a 
keener interest in health in these schools. 

During the year the Crusade manual has been reprinted by separating 
it into five different pamphlets entitled, the Introductory Course, General 
Course, Advanced Course, Nutrition Course and Supplementary Devices. 
The Nutrition Course was prepared by Dr. Charles Hendee Smith, to 
whom the Association is deeply grateful for his interest in writing this 
excellent pamphlet. 

During the year Miss Strachan has attended a number of conferences, 
among them being the special conference on child health, called by the 
American Child Health Association, last June, in Cambridge, Mass., and 
one on teacher training last February, in Cincinnati, Ohio, also called by 
the American Child Health Association. 
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PUBLICITY AND PUBLICATIONS SERVICE 


During the month of December and for the first half of January the 
National Association received through its press clipping bureau 15,147 
clippings on the Christmas seal sale. It is safe to estimate that this repre- 
sents only one-fifth of a total of some 75,000 articles published in news- 
papers and other periodicals during the Christmas seal sale. The National 
Association secured the cooperation of about 1200 magazines, trade jour- 
nals, and house organs and published 1080 display advertisements and 
1592 stories and editorials on the Christmas seal sale. In addition to this 
the Metropolitan Life Insurance Company generously donated a full page 
at its own expense to the advertising of the Christmas seal sale in periodi- 
cals with a combined circulation of 17,000,000. The display advertising 
and publicity secured by the National Association during the Christmas 
seal sale, if it could have been paid for, would have been worth consider- 
ably more than $150,000. 

Plans for publicity in the Christmas seal sale for 1925 are well under 
way. Display advertising has been prepared by the George Batten Com- 
pany, special stories have been written for the newspapers and magazines, 
a helpful manual, showing in close detail how to get publicity in a local 
community, has been prepared, and the service of state associations in the 
distribution of ready-to-print material has been stimulated by standardizing 
of copy. In general, there is no reason to believe that the amount of pub- 
licity to be secured this year will not exceed considerably that of 1924. 

The motion picture trailer, advertising the 1925 seal, is ready for dis- 
tribution. It is 150 feet long and deals with the need of rest for health. 

Through the courtesy of the New York Tuberculosis and Health Asso- 
ciation, the National Association has offered to the state associations a 
syndicate series of health articles, prepared by Dr. B. S. Herben, which 
are being widely used. 

In the spring of this year the publicity service stimulated an anti-spitting 
campaign, preparing a manual and special posters and carrying on a spe- 
cial demonstration campaign in the city of Syracuse, N. Y. 

The publicity department has cooperated with the New York Tubercu- 
losis and Health Association in the preparation of a poster and circular on 
physical examination. It also prepared a circular for the Delaware Anti- 
Tuberculosis Society for use in its campaign to have the Brandywine 
Sanatorium taken over by the state. 

A series of three scenarios for the Brayco Projector, and seven scenarios 
for use in the Spencer Lens Company’s projector were completed. 

Copy and illustrations for Walraven textbook covers are prepared and 
their printing supervised as rapidly as the manufacturers call for new 
material. : 

The department secured the services of Miss Rose O’Neil to illustrate a 
health story for children, written by Miss Cole. Miss O’Neil’s work is 
recognized by critics to be of the highest quality and the National Tuber- 


28 REPORT OF THE EXECUTIVE OFFICE 


culosis Association expresses its appreciation of her greatly reduced 
charge. 

Helpful cooperation with the National Vigilance Committee of the As- 
sociated Advertising Clubs of the World has resulted in the checking of 
activities of a number of fraudulent and questionable concerns marketing 
fake cures for tuberculosis. In this connection the National Association 
participated in a conference on this subject of fake cures held in May and 
called by the National Health Council. 

Among some of the special feature stories that have been widely com- 
mented upon during the year are the story on Sanocrysin, giving an exact 
statement of facts so far as we knew them, stories about Dr. William H. 
Welch and his seventy-fitth birthday, a series of stories on the work of 
the Medical Research Committee originally prepared by the New York 
World, stories on Health Book Week, etc. 

Dwight S. Anderson, formerly with the Brooklyn Bureau of Chari- 
ties, scnted the staff on February 1, 1925 as Publicity Assistant. 


Periodicals 


The condition of the several periodicals of the National Association con- 
tinues to be favorable. The JouRNAL oF THE OurTpoor LIFE has had an 
unusually successful year both editorially and financially. The number of 
paid subscribers in 1924 was 4,235 and in 1925, 4,205. 

The Montruty BuLtetin is developing a constantly increasing clientele 
and is proving to be a more and more useful. publication. In 1923 the 
average number of Bulletins sent out monthly was 10,467; in 1924, 12,957. 

The TRANSACTIONS have been asked for in larger numbers this last year 
than in the year previous. Beginning with April of this year the TRANs- 
ACTIONS will again be offered free to members. 

For the years 1920-24, inclusive, the Transactions have been dis- 
tributed as follows: 


Year Number 
102006 SURO SE Res 1485a Sent free to members 
LOT ee Fe Oe Pee eae 1531b Sent free to members 
1922 Lee AG eS 1081¢ Sent free to members 
) EPA LN Aico al hes Suh Ss 482d Sold to members 
ANY AN RTA INE Seat Ba 535¢ Sold to members 

As ae of these were sold 

b. 79 6é 6é 6é eé 

Cast 

BAe ere ‘¢ given away 

e, 53 ee 66 eé ce ee 


The AMERICAN REviEW or TuBERCULOSIS has also had a satisfactory 
year and continues to gain in prestige. The makeup of the advertising is 
now handled by the Publicity Service. | 
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Training of Workers 


More than usual attention has been given to the subject of training of 
tuberculosis workers during the past year in cooperation with the Com- 
mittee on Training. (See report of Committee page 39.) 


Publications 


A new series of publications, known as the Technical Series, was begun 
in the spring of 1925. The first four titles, which will indicate the general 
character of the entire group of publications are: “Natural and Artificial 
Cure of Tuberculosis,” by Dr. William Charles White; “Selecting a Site 
for a Tuberculosis Sanatorium,” by Mr. T. B. Kidner; ‘Tuberculosis 
Case-Finding Surveys,” by Miss Jessamine S. Whitney, and “Buildings 
for the Tuberculosis Insane,” by Mr. T. B. Kidner, in cooperation with 
Dr. Samuel W. Hamilton of the National Committee for Mental Hygiene. 

Our pamphlet entitled “What You Should Know About Tuberculosis” 
and a sister pamphlet entitled “Sleeping and Sitting in the Open Air” have 
been completely rewritten, revised and reprinted with new illustrations 
and new dress. 

The Association has undertaken a new type of publication in a pamphlet 
entitled ‘Fashion Plates,’ a de luxe brochure designed particularly to 
appeal to high school girls and young women in schools and colleges. The 
pamphlet will be sae on an entirely self-sustaining basis. 

THE JOURNAL OF THE OUTDOOR Lire has undertaken a new edition of 
Dr. Charles H. Lerrigo’s novel, “The Castle of Cheer,” originally pub- 
lished by Fleming H. Revell. Doctor Lerrigo is the Executive ‘Secretary 
of the Kansas State Tuberculosis Association. 


Book Sales 


THE JOURNAL OF THE OuTboor LIFE carries on an extensive booksell- 
ing service. During the calendar year 1924 the service did a business of 
$5,328.35. Plans for the extension of the service during the coming year 
are being made, particularly in promoting the sale of the National Health 
Series. The book service of the National Association helps many of our 
members and other to get books at reasonable prices. 


BIEUD SERVICE 


The staff of the Executive Office rendered 975 days of field service in 
1924 or the equivalent of three years of continuous service of one indi- 
vidual. This was 297 days more than the service rendered in 1923. Two 
hundred and twelve days were devoted to seal sale activities, 151 to child 
health education work, 122 to various organization problems arising in 
state and local associations, 110 to studies and advice given by the Institu- 
tional Advisory Service on problems relating largely to the construction of 
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sanatoria, 92 to conferences and meetings, and 139 to studies of the effi- 
cacy of the machinery available for combating tuberculosis in various 
states, and 149 days to the making of two tuberculosis case-finding surveys 
at Fargo, N. D. and Athens, Ga. (See field service map on page 3.) 
These services were rendered by Dr. Williams, Mr. Hopkins, Dr. Patti- 
son, Dr. Edwards, Dr. Shields, Mr. Kidner, Mr. Strawson, Miss Whit- 
ney, Miss Hill, Mr. Eaves, Miss Strachan, Miss Reynolds, Mr. Jacobs, 
Miss Dornin, Mrs. Sinks, Mr. Pickrell, Mr. Anderson and Mr. Vining. 

With the assistance of the Supervisor of Field Service, a new organiza- 
tion was created in Louisiana which is now known as the Tuberculosis 
and Public Health Association of Louisiana. This Association inaugurated 
a seal sale in 1924 with the hearty cooperation of the National Tuberculo- 
sis Association, and approximately $13,500 was realized and a program 
of educational work is being undertaken. 

For years the Delaware Anti-Tuberculosis Society has devoted its efforts 
to securing a satisfactory seal sale and all the funds obtained therefrom 
have been turned over to the partial maintenance of the Brandywine Sana- 
torium. After the study made by Dr. Edwards, which has already been 
mentioned, conferences with the various officers of the Society for the 
past three or four years brought about an agreement that it would be wise 
to turn over the sanatorium to the state. The Field Supervisor spent a 
number of days in Delaware assisting in the preparation of a bill which 
provided that the state should take over the maintenance of the Brandy- 
wine Sanatorium and that it should hereafter be known as the State Sana- 
torium. The bill became a law with the hearty cooperation of the Dela- 
ware Anti-Tuberculosis Society, the State Health and Welfare Commis- 
sion and the Legislative Committee of the State League of Women 
Voters. The successful efforts of these organizations are highly appre- 
ciated. 

During the year the Association has maintained its friendly relations 
with the American Association of Social Workers and situations were 
found for 29 persons in the health field. A number of other candidates 
were referred to vacant positions. 

The Supervisor of Field Service, as part of his duties, has studied the 
budgets, programs and reports furnished by a number of state associa- 
tions. 

The Association, through the Supervisor of Field Service, has continued 
its cooperation with the Transportation Committee of Allied National 
Agencies, 


SLATISTICAL SERVICE 


Personnel 


There has been considerable change in the personnel during the past 
year. Miss Whitney was granted a leave of absence from March 1924 
to December 1924 to aid the Milbank Memorial Fund in organizing the 
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statistical work in their several demonstrations. Robert B. Watson, whe 
had been Statistical Assistant, was given a fellowship for study at the 
Massachusetts Institute of Technology and on February 1, 1925, Miss 
Alice M. Hill joined the staff as Statistical Field Secretary. 


Field Work 


At the request of the American Child Health Association, tuberculosis 
case-finding surveys were made in Fargo, N. D. and Athens, Ga., where 
child health demonstrations are now in progress. These studies were made 
by Miss Hill, who was then a temporary employee of the Association. 

The report on the Altro Shop, the field work for which was begun ir 
November, 1923, was completed during the year and presented to the 
Board of Directors. This was a very thorough and comprehensive report 
giving the figures for all patients who had been under supervision at this 
institution at any time. 

Field studies of the indigent migratory consumptive in Phoenix and 
Colorado Springs were made by Miss Whitney. ‘These studies were for 
the purposes of comparison with similar studies made four years ago, in 
order to find out whether the migration was increasing or decreasing. ‘The 
report of the findings will be presented at the National Conference of 
Social Work in Denver, June, 1925. 

Certain other social studies in connection with tuberculosis have been 
begun during 1925, but they will not be completed before the end of the 
year. (See Social Research, page 20.) 


O fice Work 


A monograph on tuberculosis case-finding by Miss Whitney has been 
prepared as one of the Technical Series. (See Publications, page 29.) 

Much time has been spent in preparing statistical material and in editing 
surveys of various states made by the Medical Service. 

A study of climatalogical data in relation to tuberculosis mortality was 
made by Mr. Watson but was not completed before he left. It will prob- 
ably be available in complete form later. 

As usual all publicity and publications containing statistical material 
have been checked for accuracy. Considerable statistical material has been 
prepared as the basis of various published articles. 

Much research has been necessary to handle the correspondence in 
regard to various phases of tuberculosis statistics. 


Cooperation With Other Agencies 


Miss Whitney serves as a member of the Milbank statistical advisory 
committee. Considerable help has been given the Division of Maternity 
and Infancy of the State Department of Health of New-York in prepar- 
ing statistical material. 
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CAMPAIGN. SERVICE 


In the preliminary paragraphs of this report, attention has been called 
again to the fact than any tuberculosis campaign, to be successful, must 
ultimately be a general health campaign and already a number of associa- 
tions have expanded their programs into allied fields of public health work. 
This points out the necessity of continuing to increase the funds raised 
by means of a seal sale. Fund raising, to be successful, must have a defi- 
nite appeal based upon past accomplishments and proposed activities ex- 
pressed in terms of a definite program. This method has been employed 
more and more by the various state and local associations with the result 
that the latest reports indicate a gross return from the seal sale in 1924 of 
about $4,500,000; approximately an increase of $300,000 over 1923. It 
may be noted in passing that the income has increased nearly one million 
dollars during the past three years. These figures are indicative of the 
consistent efforts of our affiliated associations to establish and strengthen 
community organization throughout the country in the campaign against 
tuberculosis. 


List of Subscribers 


While it is too early to make a forecast for the next campaign, it seems 
reasonable to estimate that it will be close to five million dollars. Several 
considerations are expected to contribute toward the increase this year. 
For example, it is believed that additional money needed for the future 
can be obtained through the perfection of methods used in securing lists 
of subscribers so that the lists used will comprise, in the highest possible 
proportion, the names of people who will react favorably to solicitation 
during the Christmas seal sale. For some time it has been apparent to 
everyone conversant with the wide variety of results obtained from mail 
sale lists in communities all over the country that great improvement can 
be made in this field. Specific experience in the handling of lists has been 
studied within recent months with a view to making individual experiences 
available to many, and thus avoid the disappointments of hit-or-miss 
methods. The results of this study of lists of subscribers is in the course 
of preparation in manual form and will be distributed shortly for use by 
the affiliated associations. 


Working Calendars for State Offices 


This is the first year that a practical effort has been made to cooperate 
with all the state executives in developing a plan to distribute work relat- 
ing to the seal sale throughout the year in such a manner as to relieve the 
pressure during September, October and November. With this in view, 
eight of the affiliated associations were visited by the Campaign Secretary 
during the early spring of 1925 for the purpose of analyzing the results 
of the previous campaign and using the experience gained as a basis for a 
complete working calendar for the seal sale of 1925. It became apparent 
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that there were numerous opportunities to advance the dates for accom- 
plishing a variety of routine work. Through the cooperation of these 
associations it has been possible for the Campaign Secretary to provide all 
the affiliated organizations with a memorandum containing 134 items of 
work scheduled to be accomplished from month to month from April to 
December. Further improvement in this schedule will be made in 1926, 
but, in the meantime, an increasing number of the affiliated associations 
are making a part of their regular year’s work details relating to the prep- 
aration for the financial campaign which formerly occupied their attention 
chiefly during the late fall months. 


County Record Sheets 


New county record sheets for listing statistical and other information 
needed by state field workers have been developed by the combined effort 
of several associations. These are expected to be of value to affiliated 
associations in helping to plan local programs as a basis for the seal sale. 


Field Service 


At the request of the states listed below a total of 212 days of field 
service, exclusive of travel, was rendered during the fall of 1924. This 
service was rendered by Dr. Williams, Mr. Hopkins, Mr. Eaves, Mr. 
Strawson, and Mr. Anderson, all of the National staff, and by Mr. Pick- 
rell, Mr. Vining and Mrs. Sinks, who were employed temporarily for that 
purpose. 


States Visited Days States Visited Days 
Pula ba ina ace os) eas ie anagem ell 10 New. Jersey.) .ek 2 eee 6 
PUP IRON AE LC Tn NR Rene ere peo tlk 4 New. Mexico. .0);.:5 eee 4 
PAYIRANIS AS EIU Amey eaten Neen atari a Geli 6. New. York... wali see 16 
CAnrOrnian (coos cee weauneri oreo ae 2. North Carolina: [2.50 e eee 1 
CIOLOTAG he, Oe ante ne mte anes 4° Qhio’ 2.00... 0. Se 8 
District’ of 'Columbiat. ctu eee 1° Oklahoma’... 7), Aagee e 7 
BiGridayitiecuhieun: Sao ey eee en, 3° Oregon “. 2... 4 
CreOr eta! eae BUC Ma TEs Revo ey Se aay 13 Pennsylvania: ... 0.00292 ee 10 
Tabac, ies cae) etc Len ees nc 3° ‘Tennessee’ ..s:/ 0000 5 
LOVER Biv ele ea, eats ere een aos 4s Texas... ..0i.5 6.6 i0ku 4 
POF Ser rE 8 vee Wan ARM My Cay EN Fe net RIO SL. Utah | oe. .caa hss eae ee ee z 
Massachtisetts) i). cudee fuse tiie as 15, Virginia. ...... 32. ..0aeee 2 
Michasanie Si alse. eC nee as aa gn 1 Washington. ........oec0 eee 2 
Mn eSO ta en ikem ci he Miers heen ae Ret A’ Wyoming .\....4,....5.. eee 5 
AL ASSORIN RWite Styler ois ko ada te ian aie 4 — 
Montana oj Uiionieios Mian oe 2 Total. 0. csc eee 212 
NeW. t2anipshines sedan vine ra aie ee g 


Requests for field service for the coming campaign have already been 
received from 22 of the affiliated state associations and this service will 
be rendered during the latter part of the year. 
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New Working Schedule 


A further advance has been made in the working schedule of the Cam- 
paign Service in order to provide the time for the spring field visits already 
mentioned. Samples of supplies were distributed approximately thirty 
days earlier than in 1924. While more supplies were used last year than 
at any time previously—at least three carloads of paper having been util- 
ized in printing the seals for the 48 states—an increase in the quantities 
demanded for the coming season is anticipated and several new items have 
been added to the supply list. These include the prospect card for use in 
listing names of prospective and previous contributors, the “Shop Early” 
card for retail store windows, and the automobile radiator tag to replace 
the windshield sticker in those communities where police regulations pre- 
vent the use of the latter. A complete revision has been made of all of the 
manual material used in 1924 and the new booklets dealing with the devel- 
opment of lists, the mail sale, personal solicitation, and publicity methods 
are now being prepared for distribution. 


Other Improvements Foreseen 


Another innovation in the past year’s work has been the final accom- 
plishment of an object in the pursuit of which various tentative efforts 
have previously been made by the Campaign Service. Last year, at the 
request of the affiliated associations, voiced at the last annual meeting, 
several leading cities of the country were invited to cooperate in another 
intensive study of publicity and selling methods used in the Christmas seal 
sale. Thus, literally all of the methods were placed in the crucible of 
experience and assayed to determine their value. Out of this has come 
much information relating to the cost of conducting the sale of seals by 
mail and technical knowledge of organization and publicity methods. This 
analysis will be made available to all the associations in time for use in the 
organization work of 1925. 


Samples for 1926 


Already the seal design for 1926 has been adopted and reproduced in 
final form in sheets of 100 for inspection purposes. A number of other 
items on the list of supplies for that year have been developed in tentative 
form and await the approval of the Advisory Committee on the Seal Sale. 
The selection of a seal design for 1927 is also progressing, 


Poster Contest 


As an experiment in promoting contests in art schools, the Campaign 
Service has arranged with Dr. Wuerpel, Director of the St. Louis School 
of Fine Arts, to invite the advanced students in his school to take part in a 
Christmas seal and poster contest. It is hoped that this will result in the 
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development of numerous designs which will be helpful in future seal 
sales. In this case other schools will be invited to take part in a contest 
im 1920, 


SUPPLY ASER VICE 


Beginning with 1921, a sum of $10,000 was set aside each year for three 
years by the Board of Directors as a Revolving Fund to be used for 
financing the purchase of seal sale supplies. In 1924 an appropriation of 
$7,500 was made. In January, 1923, the revolving fund, together with life 
membership returns, legacies and donations, was turned over to the Supply 
Service as a capital account. To this sum has been added the annual profit 
on the sale of supplies, until the total at the end of 1924 reached the sum 

of $79,027.25. With this sum we are able to render better service to our 
affiliated associations by purchasing supplies in larger quantities, thereby 
securing better prices. The Supply Service profit for 1924 amounted to 
$9,426.82 and was derived mainly from the sale of 22,000 copies of 
““Health Training in Schools,” discounts on purchases, and interest on 
deposits and short term investments. During 1924 the Supply Service 
made approximately 850 separate purchases and filled over 2,000 orders. 
The quantity of seals, posters and other seal sale supplies sold during 1924 
was greater than ever before. 


New Supplies 


The large number of orders for the new 12-week score card used in the 
Modern Health Crusade has enabled the Supply Service to print large 
quantities and sell them at a low price. The price includes transportation 
to any point in the United States. It is hoped that by systematic placing 
of orders the Service may be able to print and sell other supplies at a 
price that will include transportation charges. The 12-week score card 
now replaces the 24-week chore folder. The Roll of Health Knighthood, 
another item in the Crusade supply list, was recently revised and a supply 
of 50,000 printed. 

In addition to a large number of items already mentioned in the report 
of other Services, the following is a complete list of new and revised 
editions of supplies printed since the last report: 

“Hints and Helps” by Dr. Charles L. Minor; leaflets entitled, “Health 
for the Family’; Health Song Book; Health Speaker’s Handbook; Direc- 
tory of Tuberculosis Associations; Framingham Monograph No. 10; a 
circular and a poster for anti-spitting campaigns; Health Examination 
Blotter; a Greta Reis Poster entitled, “Happy as the Day is Long”; a new 
supply of Health Playlets; “What You Should Know About Tuberculo- 
sis”; “Sleeping and Sitting in the Open Air’; “Health Examination 
Poster’; “Health Examination Leaflet”; ‘““Fashion Plates,’ and four mon- 
ographs of the Technical Series. 

The Supply Service acts as agents for two stereopticon machines which 
use a standard film in place of slides. The following films for use in 
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either machine are now available: “The Weighs of Children”; “The An- 
cient Enemy”; “The Sidewalk Nuisance”; ‘Tuberculosis is Curable’’; 
“The Road Called Health”; “Happy Healthland”; “Playing for Health” ; 
“Knight of King Health’; Everybody’s In It” and “Jinks.” 


Supplies for the 1925 Seal Sale 


Specifications for printing the 31 items on the list of seal sale supplies 
were sent out in December, 1924, which resulted in the receiving of bids 
and the awarding of contracts much earlier this year than ever before. 
Three thousand samples of each item were printed and sent out on March 
10 to the state associations for redistribution among their local com- 
mittees. This early distribution of sample supplies has resulted in early 
orders from our affiliated associations, which in turn will make possible 
earlier shipments of supplies to the states for distribution to their locals 
this fall. 

The initial orders for the 1925 seals show an increase over any preced- 
ing year. The same is true of many of the other seal sale supplies. 


AMERICAN REVIEW OF TUBERCULOSIS 


Tue AMERICAN ReEvIEW OF TuBERCULOsIS has kept up its high stand- 
ard of accomplishment. The articles have been selected from a constantly 
increasing amount of material and it has been the policy of the Editor to 
see that there are printed and published in the Review not only results 
of important researches but also articles on the treatment and diagnosis 
of tuberculosis which are of a greater appeal to the average practitioner. 
The Review has also made encouraging progress from a financial point 
of view. The number of subscribers for the last six years is as follows: 


Subscription rate per year Year Number 
Cem TOTATOTS Th Une RE ales sais ce i eih eae 1920 1143 
4.00 Non-Members 1921 1348 
OO PETINEE SS hu oi he ca eo pte eee Mola de tle 1922 1309 
6.00 Non-Members 
8.00 Beginning March, unless members ordered by 
BUECOLT ait) CATCH) o Undaatl Helaisiare iiiiee 3 Seiie Na lace 1923 1044 
PARI ett ce Ui 8, TDs ge NRE eran my hoterdsian da 8 1924 982 
UT 18 SEUNG SIT SGUR Mac cnet” <n OER ORO" pO SO 1925 (May lst) 1043 


Note :—Prior to 1923 subscription figures are approximate, the reports giving in- 
sufficient details. 


The Executive Office is highly gratified that the REvIEw is now run at a 
deficit of only $6,500 as compared with a deficit of $15,000 three years ago. 
SPECIAL COMMITTEES 


During the year the following committees have been engaged in various 
activities in behalf of the Association: 
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Committee on Journal of the Outdoor Life 


The Committee on JouRNAL oF THE OuTDOOR LIFE comprised the fol- 
lowing: Dr. James Alexander Miller, Chairman, Dr. H. R. M. Landis 
and Dr. Charles J. Hatfield. 

The JouRNAL or THE Ourtpoor Lire continues to maintain itself with 
a small profit to the National Association. During the year a consistent 
effort has been made to improve the appearance of the magazine within 
the limits of a reasonable budget and also to publish an increasing number 
of articles dealing with personal hygiene in general, outdoor life in its 
broader aspects, and on public health other than tuberculosis. It is a 
matter of deep regret to record the death of John Tombs, one of the 
members of the Editorial Staff. The following additions have been made 
to the Editorial Staff during the year: Dr. Gerald B. Webb, Dr. Esmond 
R. Long and J. F. O’Neill. 


Committee on Medical Research 


The Committee on Medical Research comprised the following: Dr. 
William Charles White, Chairman, Dr. Allen K. Krause, Dr. Paul A. 
Lewis, Dr. Charles J. Hatfield, Secretary and Dr. Linsly R. Williams, 
ex-officio. 

The chemical researches under Dr. Esmond R. Long and Dr. Treat B. 
Johnson have progressed satisfactorily. Thirty pounds of moist weight 
tubercle bacilli, grown on synthetic media of known composition, are now 
being analysed by Dr. Johnson with three assistants. Dr. Johnson reported 
the discovery of a new substance at the meeting of the American Chem- 
ical Society in Baltimore in April which has come from his study of 
the tubercle bacillus. The filtrate of the bacilli and the extracts are now 
being studied biologically by Dr. Long and arrangements have been made 
to distribute this material to different laboratories for confirmation. It 
is hoped that the production of these chemically pure substances may 
furnish a standard tuberculin and a knowledge of the importance of these 
partition substances of the tubercle bacillus and its excretion in connection 
with the body responses to infection. 

The National Association has expressed its appreciation of the coop- 
eration of the Hygienic Laboratory of the U. S. Public Health Service, 
H. K. Mulford and Company and Parke, Davis and Company for their 
assistance in furthering these studies and their help with the production of 
tuberculin. 

A sub-committee has been appointed by the American Sanatorium Asso- 
ciation to cooperate with the Committee on Medical Research. | 

The Committee on X-ray has formulated preliminary conclusions of 
the pictures of the normal adult chest. These studies will be completed 
during the year. The work of this special Committee has been very diffi- 
cult and is highly commended in bringing the X-ray study into close har- 
mony with the normal and pathological anatomical conditions. 
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The grants which have been made by the Association upon the recom- 
mendation of the Committee have been commented on elsewhere in this 
report. 


Committee on After-Care and Social Reestablishment 


The Committee on After-Care and Social Reestablishment comprised 
the following: D. A. M. Forster, Chairman, Dr. Bayard T. Crane, Dr. 
C. J. Hatfield, Dr. Martin F. Sloan, Dr. Grant Thorburn, T. B. Kidner, 
Frank T. Leland, Fred M. Stein and Dr. H. A. Pattison, Secretary. 

The Committee on After-Care and Social Reestablishment has recently 
been active. The Secretary has secured a detailed copy of results of 
nine years’ work at Tomahawk Lake. He has also secured a copy of the 
report on the completed demonstration of the New York Tuberculosis 
Association at Reco Shop, a report of the survey made on the Altro Shop, 
and has submitted them to the Chairman of the Committee along with a 
statement concerning Potts Memorial and the efforts begun at Rutland. 
The Chairman of the Committee will discuss the problem of After-Care 
at this meeting. Dr. Pattison has recently been requested to edit a num- 
ber for the new “Technical Series” of the Association that will report the 
progress made in this country in the provision of sheltered employment. 


Committee on Traming of Tuberculosis Workers 


The Committee on Training of Tuberculosis Workers comprised the 
following: Dr. Haven Emerson, Chairman, Dr. Hoyt E. Dearholt, Harry 
L. Hopkins and Philip P. Jacobs. 

The Committee on Training of Tuberculosis Workers has been suc- 
cessful in creating several new regional institutes. Two have already been 
given, one at Philadelphia under the direction of Harvey Dee Brown and 
one at Indianapolis under the direction of Murray A. Auerbach. The 
third will be held at Portland, Oregon, under the direction of Mrs. Saidie 
Orr-Dunbar. 

Three courses dealing with public health, preventable diseases and tu- 
berculosis are being developed through the financial cooperation of Col- 
umbia University. 

The Executive Committee has approved of the project of taking on the 
staff several junior staff members. James G. Stone of the New York 
School of Social Work has been accepted as the first junior staff member 
but will not take up his duties until 1926. 

The Committee is also encouraging the development of extension 
courses, is planning a post graduate institute for advanced study and is 
considering the possibilities of a correspondence course. 


Commuttee on Standards of Home Treatment 


The Committee on Standards of Home Treatment comprised the fol- 
lowing: Dr. James Alexander Miller, Chairman, Dr. Donald B. Arm- 
strong, Dr. Joseph Pratt, Bailey B. Burritt and Miss Mary Sheehan. 
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The Committee has held one meeting in New York and endorsed the 
principle of Sanatorium Extension Service into the homes of patients who 
have been in sanatoria, or for one reason or another cannot or will not 
accept sanatorium treatment. It was felt essential by the Committee to 
proceed cautiously so that there could be no misunderstanding of the 
principles of this extension service. It was suggested, therefore, that ten 
to twelve cities be selected and certain of their responsible organizations 
requested to cooperate in a demonstration. Some progress has been made 
towards this end. 


Committee to Study Conditions under which Sanatoria 
should be Built and Operated 


The Committee to Study Conditions under which Sanatoria should be 
Built and Operated comprised the following: Dr. E. R. Baldwin, Chair- 
man, Dr. Hoyt E. Dearholt, Dr. Henry Boswell, Dr. George Thomas 
Palmer, Dr. William Charles White and Dr. B. S. Pollak. 

A questionnaire was sent to the members of this Committee for their 
opinion regarding ten principles. The replies have been analyzed and 
summarized. | 

One meeting of the Committee was held and it was decided that the 
National Office should prepare a manuscript embodying what was be- 
lieved to be the best practice. The manuscript is in process of preparation. 


Committee to Study Expansion of the Health Education Program of the 
National Tuberculosis Association and Possibilities of Cooper- 
ation with the American Child Health Association 


The Committee to Study Expansion of the Health Education Program 
of the National Tuberculosis Association and Possibilities of Coopera- 
tion with the American Child Health Association comprised the follow- 
ing: Dr. Charles J. Hatfield, Chairman, John A. Kingsbury and Mrs. 
E. R. Grant, conference member. 

In behalf of this Committee the Managing Director and Miss Strachan 
of the Child Health Education Service have continued their conferences 
with representatives of the American Child Health Association. It is 
hoped that during the coming year a more definite report may be given 
as a result of their efforts. 


Commuttee on Enforcement of Qualifications 


The Committee on Enforcement of Qualifications comprised the fol- 
lowing: Dr. Charles J. Hatfield, Chairman, Dr. G. H. Barksdale, Dr. 
Robert C. Paterson and R. S. Knapp. . 

At its meeting on May 7, 1924 the Board of Directors voted to take 
up the question of enforcing the qualifications in the by-laws of the Na- 
tional Association. The by-laws provide that each affiliated association 
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must maintain certain qualifications in order to have the authority to 
nominate a director on the Board of the National Association, but the 
qualifications have been under suspension thus far as it was deemed ad- 
visable to provide a period during which the affiliated associations might 
make such changes as were necessary to enable them to comply. 

The special committee appointed to study the question of enforcement 
recommended to the Board at its meeting on January 24, 1925 that all of 
the qualifications except one be put into effect. The Board accepted the 
report and voted to put the qualifications into effect on July 1, 1925. The 
one exception is section (2) (a) of Article IV (d), which requires that 
“Such associations must have a membership which has representation and 
participation in its affairs.’ The Committee recommended and the Board 
approved a further suspension of this qualification in view of the fact 
that the question of membership and the possibilities of a joint National, 
state and local membership are being studied by another Committee of 
the Board and also a Committee appointed by the National Conference 
of Tuberculosis Secretaries. 

Following the action of the Board in January, the Committee proceeded 
to secure information from each affiliated association with reference to 
the maintenance of the qualifications listed in the by-laws and it has pre- 
pared a report to be rendered to the Board at the time of this meeting, 
showing the status of each association with reference to its right to nom- 
inate a director on the Board of the National Association. 


Committee on Revising Presentation of Authorized Forms of Preventive 
Tuberculosis Work in Seal Sale Contract 


The Committee on Revising Presentation of Authorized Forms of Pre- 
ventive Tuberculosis Work in Seal Sale Contract comprised the follow- 
ing: Dr. James Alexander Miller, Dr. Charles J. Hatfield, Frederic B. 
Pratt, Homer Folks and Dr. Linsly R. Williams. 

A meeting of this Committee was held at which were present Dr. Hat- 
field, Dr. Miller, Mr. Folks, Dr. Williams and by invitation, Dr. Barlow, 
and the entire contract was gone over with great care. The results of the 
labors of this Committee will be presented at the Board meeting and cer- 
tain changes in the method of presenting the material will be recommended 
although there will be no fundamental change in the form of contract. 


Committee on International Union Meeting 


The Committee on International Union Meeting comprised the follow- 
ing: Dr. James Alexander Miller, Dr. William Charles White, Homer 
Folks, and Dr. Charles J. Hatfield and Dr. Linsly R. Williams, ex-officio 
members. 

The Committee held one meeting and discussed a number of topics 
which had been sent to them by various members of the Association and 
from which a choice was to be made for the discussions of the meeting of 
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the Council of the International Union against Tuberculosis in July. The 
Committee also suggested topics for the meeting of the International 
Union against Tuberculosis in 1926. | 


Committee on Program for 1925 Annual Meeting 


The Committee on Program for 1925 Annual Meeting comprised the 
following: Dr. James Alexander Miller, Dr. William Charles White, 
Homer Folks, and Dr. Charles J. Hatfield and Dr. Linsly R. Williams, 
ex-officio members. 

The Committee on Program has held one meeting at which it outlined 
a general plan for the 1925 meeting. It is hoped that this Committee may 
be continued as it has been found useful to the Section Chairmen in pre- 
paring their programs. 


Comnuttee on Community Chest Problems 


The Committee on Community Chest Problems comprised the follow- 
ing: Dr. Charles J. Hatfield, Chairman, Dr. Hoyt E. Dearholt and Homer 
Folks. 

In April the two committees on community chest problems of the Na- 
tional Conference of Tuberculosis Secretaries and the Board of Directors 
met and worked out a policy of relationships which was later adopted by 
the Executive Committee of the National Tuberculosis Association. The 
statement adopted with the resolutions approved by the Executive Com- 
mittee follows: 


The relation of the tuberculosis and public health associations to community 
chests has been a source of great interest to the National Tuberculosis Association 
since the inception of the community fund movement. A study was made on this 
subject by Mr. Jacobs a year ago and a tentative confidential draft of a report 
was sent to all the state associations as a basis for further consideration and dis- 
cussion. This report was discussed at a Conference of Secretaries in St. Louis in 
January. The National Conference of Tuberculosis Secretaries subsequently ap- 
pointed a committee to confer with a committee of the Board of Directors as to 
what attitude should be taken by the state and local association executives in their 
dealings with community funds. The committee of the National Conference of 
Tuberculosis Secretaries met in New York on April 3rd and drew up a series of 
recommendations. Subsequently a joint meeting was held between this group and 
the committee of the Board of Directors of the National Tuberculosis Association 
appointed for the same purpose. A joint report with recommendations was pre- 
sented to the Executive Committee of the National Association at its meeting on 
April 4th. At this meeting the following action was taken: 

WuHeErEAS, The National Tuberculosis Association and its state and local affiliated 
associations have secured their support for over seventeen years through the Christ- 
mas seal campaign; and 

Wuereas, The Christmas seal has become a national institution and known 
throughout the entire country as a popular and democratic method of fund rais- 
ing; and 
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Wuereas, Its educational value is unquestioned and the method has provided not 
only for the support of local, state and national tuberculosis associations, but also 
for the development and expansion of their activities; and 

WuHerEAS, In many cities it has become increasingly difficult to secure adequate 
support for preventive health work due to the creation of joint methods of fund- 
raising, in which the health and tuberculosis associations have taken part; and 

WuHerEAs, Preventive health work is a rapidly growing activity as contrasted 
with many of the older forms of relief which are relatively static and in some 
instances diminishing in volume and requirement; and 

WHEREAS, Experience has shown that the conduct of a seal sale does not in 
any way restrict, diminish or interfere with the success of a joint financial cam- 
paign for agencies other than the tuberculosis associations, but does in fact secure 
an additional sum, which otherwise would not be available for community purposes, 
because it comes in small amounts from the purchase of seals at the Christmas 
season; be it therefore 

Resolved, That the National Tuberculosis Association recommends that its local 
and state associations secure their financial support through the Christmas seal 
campaign and that the National Association considers this is in no way incon- 
sistent with methods of joint fund-raising for other organizations, 

Resolved, That the National Tuberculosis Association recommends that its local 
associations now affiliated with community chests carry on some form of Christmas 
seal sale, except where the local state and National associations agree to the con- 
trary. 

Resolved, That the National Tuberculosis Association further recommends as a 
preferable arrangement for associations affiliated with community chests that an 
unlimited Christmas seal sale be conducted on such terms as shall be mutually 
acceptable to state and local associations and the community chests. 

Resolved, That the National Tuberculosis Association recommends that the amount 
appropriated by a community fund for state and national purposes should not be 
less than the amount which would have been obtained had a regular Christmas 
seal sale been held. This amount should be determined: 

By multiplying the population of the city in question by the average per capita 
amount received for the entire state from the last Christmas seal sale, or by multi- 
plying the population of the city in question by the average per capita amount re- 
ceived in a similar city or group of cities comparable to the city in question ; 

And by multiplying the product thus obtained by the percentage fixed in the 
standard Christmas seal contract of the state association in question. This latter 
sum will equal the amount to be appropriated for state and national purposes. 

Resolved, That the Executive Office be instructed to carry out the intent of 
these resolutions insofar as may be practicable. 

Resolved, That any publication made in this connection by the Executive Office 
shall be made in the name of the National Tuberculosis Association. 


Continuing Committee on Progress of Health Work in Framingham 


The Continuing Committee on Progress of Health Work in Framing- 
ham comprised the following: Dr. A. K. Stone, Henry S. Dennison, Dr. 
Charles J. Hatfield, ex-officio and Dr. Linsly R. Williams, ex-officio. 

This committee was appointed very recently and has as yet no report to 
offer. 
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In behalf of the Board of Directors the Managing Director desires to 
record his appreciation of the devoted and loyal service of all the members 
of the staff. Their ability and tactfulness in carrying on the work deserves 
special comment, and in particular their willingness to grasp new problems 
and to undertake additional work at all times has placed the ome of the 
Association in its present excellent position. 


Respectfully submitted, 


Linsty R. WILLIAMS, 
Managing Director. 


ADVISORY COUNCIL 


Chairman 


A. J. MCLAUGHLIN, M.D. 


Sr... Louis 
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A PLAN FOR SCORING HEALTH DEPARTMENT 
ACTIVITIES 


By Henry F. Vaucuan, D.P.H.* 


Detroit, Micnr. 


THE success of the movement for the prevention and control of tuber- 
culosis in this country is due in no small way to the emotional reaction 
which the public displays toward the tragedies of life which are so close 
to us all. The man who has lost his eyesight, the child crippled by infan- 
tile paralysis, the mother in rapidly failing health, emaciated with the de- 
vastating inroads of the tubercle bacillus but still clinging to the last 
breaths of life that she may serve her undernourished and helpless chil- 
dren, are all pictures which we can readily visualize, and with which the 
public is familiar. To recognize a sickly commonwealth, an unhealthful 
community, one suffering annually a harvest of premature and prevent- 
able deaths, is indeed a difficult task. The health officer is confronted by 
the colossal undertaking of not only creating fifty-two health weeks during 
the year, but at the same time making each and every week a general health 
week including the control of tuberculosis, the venereal diseases, the acute 
contagious diseases, the effort to reduce infant mortality, improve sanita- 
tion, housing, the food and water supply, and at the same moment save 
preventable morbidity and mortality from whatever cause. 

Whenever an intense drive has been inaugurated to reduce the tuber- 
culosis death rate or to conserve child life, those responsible for the under- 
taking have soon realized that they cannot fail to take into account all 
those factors of community life which relate to the general death rate 
and thus, in the final analysis, we are all striving toward the same end. 

At the outset there is, however, one vast difference between the non- 
official and the official health agency. The former is relatively independ- 
ent, secures its finances through its strong appeal to the few to whom 
alone it must give account without the handicap of law or tradition and 
divorced from the political influences which have too frequently restrained 
the able administrator. The administrative positions in the official field 
appeal far less to the trained sanitarian, the tenure of office is less secure 
and frequently quite uncertain, and the compensation generally altogether 
too low to attract men of ability from the fields of medicine, engineering, 
applied science, and social service. Furthermore, the health officer must 
not merely convince a governing body of the worth of his organization, but 
must prove results and accomplishments to the satisfaction of the entire 


* President American Public Health Association. 


47 


48 SCORING HEALTH DEPARTMENT ACTIVITIES 


public. The administrator who can do this will have increasingly less diffi- 
culty with politics, or shall we say, will place his organization more firmly 
in politics. Rare is the successful politician who cannot sense public 
opinion, and if favorable opinion is bestowed on the health organization, the 
latter, including its personnel, at once becomes an asset worth conserving. 

The scoring of the community health organization is the first step 
toward the removal of the health department from political interference. 
Success in such an endeavor would soon attract into the field many young 
graduates who see now only the lucrative inducements of a private prac- 
tice. Such a scoring system will of necessity lead toward standardization 
which, after all, is most desirable when we think of the conglomerate mass 
of health regulations which are in vogue throughout the country. Stand- 
ardization is but an expression of group judgment and surely we have 
progressed sufficiently in the field of preventive medicine so that we may 
agree to certain general rules for mutual guidance. 

The American Public Health Association has a Committee on Mun- 
icipal Health Department Practice which, under the able direction of 
Professor Winslow of Yale University, has already made a beginning. 
Represented on this Committee are three well-known schools of public 
health, the National Health Council, and health officers engaged in the 
state and municipal fields, rural and urban. The work of the Committee 
is at present financed by grants from the Metropolitan Life Insurance 
Company and the Milbank Foundation. Until recently Dr. W. S. Rankin, 
former health officer of North Carolina, has served as the Executive 
Officer, but he has now resigned to give his undivided time to other activi- 
ties and has been succeeded by Dr. W. S. Walker. 

During the past year the Committee has, in conjunction with the Amer- 
ican Child Health Association, the National Tuberculosis Association, and 
other members of the National Health Council, worked out a tentative 
scoring form for the appraisal of health departments. Several groups of 
municipal health officers have likewise assisted in the development of this 
score card which was placed in its present form last summer with the 
understanding that it would be unaltered until after one year of experi- 
ment on the part of the Committee, the American Child Health Associa- 
tion, and the group of municipal health officers. 

This appraisal form, its development and its purpose have been ably 
described by Rankin’ and its application to a survey of eighty-six cities 
with population ranging from 40,000 to 70,000 has been reported by 
Palmer and Walker? on behalf of the American Child Health Association. 

The prime purpose of the survey and the resulting score is to substi- 
tute group judgment for individual opinion. A health officer may, with 
all sincerity, feel that he has the best and most efficient health organization 
in the country. The executive officer of a local tuberculosis society may 
think himself far in the van, but until recently there have been available no 
standards of measurement other than those which the individual might 
have formulated in his own mind. To provide a means of comparison, 
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to standardize a method of judging accomplishment or end results, with- 
out at the same time demanding a uniformity of method thus stifling ini- 
tiative and research, to substitute an opinion of a group of experts for that 
of a single executive, seems both reasonable and practical. 

A health officer of a small but rapidly growing industrial city has been 
fortunate in developing, through the backing of a sympathetic public opin- 
ion, an organization which is accomplishing results. The tuberculosis 
clinics are well attended, the sick are visited in their homes by nurses as- 
signed to such duty, the contacts are carefully examined for early evidence 
of the disease, and you, as a chance visitor in this community, leave with 
the impression that there is not only a good piece of tuberculosis work, 
but also a well-rounded health program. 

Let us assume now that there is an industrial slump in this city, unem- 

ployment increases, the burden on the taxpayers becomes magnified, the 
health department is strained nearly to the breaking point under the added 
load. Taxes must be reduced, or at least there must be no further in- 
crease in the maintenance budget of the city departments, all of which 
must curtail their activities. The health officer sees the impossibility of 
future curtailment. Let the parks and playgrounds wait, delay the © 
pavement of streets, postpone the non-essential public improvements, 
which, although they add to the ease and comfort of life, may be dis- 
pensed with, and no danger to the public health result. The health offi- 
cer in all sincerity may argue his case without result, but let him substitute 
group judgment for his own, let him present to his appropriating body 
and to the public the opinion of experts who have compared his ac- 
complisments with those of others, and he will win. Let him show that by 
the standards he has a health department in Class A, or that he has a 
tuberculosis organization which rates a total of ninety points in a possible 
one hundred. Compare these with the average, with cities of like popu- 
lation and environment, and public pride and approval will rise to such 
a point that the health department will not suffer and will be the last to 
feel the pressure of economy and curtailment. The able health ad- 
ministrator in a mid-western city of 45,000 population only recently se- 
cured an increase in his annual appropriation of 14 per cent. while all 
other city departments were given no increase in funds, and the only ar- 
gument used by the health officer was to set before his appropriating 
body a graphical comparison of his accomplishments with those of other 
cities. : 
Many of our American cities are executing a splendid piece of tuber- 
culosis work, are making rapid gains in the reduction of infant mortality 
and in the conservation of maternal life, and are blessed with a thoroughly 
efficient and responsible health organization. 

To whom are these facts best known? Almost invariably to those 
observers who have studied the subject from afar, who are thus able to 
picture the general panorama and visualize the comparison with. other 
cities and, consciously or unconsciously, compare this city with the stan- 


50 SCORING HEALTH DEPARTMENT ACTIVITIES 


dards which have been evolved in their own minds. Let us make such 
standard the result of group judgment, add to its dignity and prestige, 
and give it to the health officers who are in dire need of such. This 
should do much to stimulate the interest of local citizens who too fre- 
quently permit matters pertaining to public health to lie dormant, but 
who, under the influence of proper stimulant, may activate the entire 
community into one concerted enterprise for the public good. 

The rating schedule is intended for the appraisal of all city health work, 
that performed by official agencies, city and state, and that performed 
by voluntary and unofficial agencies. 

An appraisal form for city health work for experimental use by city 
health officers was first printed in mimeograph form last October and re- 
printed as a pamphlet in March, 1925. While this study schedule is 
designed to express not only standards of service but, likewise, relative 
values of various health problems, the latter need by no means be in- 
cluded. 

Let us take as example the subject of tuberculosis control which has 
been given a relative value of 100 as compared with 60 for vital statis- 
tics, 175 for communicable disease control, 50 for venereal diseases, 350 
for the health of the child including prenatal, infant, preschool, and school 
service, 175 for sanitation including food and milk control, water and 
sewage, /0 for public health laboratory service, and finally, 20 for popular 
health instruction, making a total of 1000 points. 

There may be great differences of opinion among experts as to whether 
tuberculosis should be given a relative value twice as great as that of 
venereal disease control and only approximately one-half that for the 
group of communicable diseases, including typhoid fever, diphtheria, 
scarlet fever, measles and whooping cough. Relative values are essential 
for the determination of a final rating for a community health program 
but are not indispensable in the stimulation of public interest in health 
work. All activities can be scored on a common basis of one hundred 
with no attempt to compare tuberculosis control with vital statistics, 
venereal diseases, and sanitation, but still there may be recommended a 
budgetary appropriationment for the various activities to serve as a 
general guide to the administrative official. We are interested primarily 
in accomplishment not directly in the size of the organization and the 
funds available. The health officer will find value in a general guide to 
indicate the tendencies in bugetary distribution of funds but, on the 
other hand, an efficient administrator may increase production 50 per 
cent. with no increase in personnel and no increase in funds beyond the 
sum available to his predecessor. To immunize against diphtheria in a 
period of twelve months a total number of persons equal to 90 per cent. 
of the births for the same period, is accomplishment and should receive: 
due credit no matter whether the task was completed by private physi- 
cians at private expense or by the health department at considerable pub- 
lic expense. Assuming the desired goal of 90 per cent. with a rating of 20 
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points to be credited to communicable disease control, proportionate 
credit should be given for 70 per cent., 40 per cent., etc., of the standard 
result as, for example, 10 and 5 points respectively. 
Now, in tuberculosis what shall be the standard of accomplishment? 
Surely, the very foundation of disease control is the reporting of cases, 
without a knowledge of which it is quite impossible to invoke control 
measures. A suggested value for the item of reporting ratios is 15 as 
_a maximum to be given for five cases per death. This item is defined to 
“mean the proportion of active tuberculosis cases of all forms known to 
exist in the community, to the annual deaths from tuberculosis. Cor- 

rection should be made, if possible, for residents dying away from the 
city, and for known resident deaths and cases. Suspicious and arrested 

cases should not be counted. Fractions of ratios should be pro-rated as, 
for example, four cases per death would receive twelve points; three 
cases, six points; two cases, three points; and one case per death would 
receive no credit. 

Other items in the tuberculosis service for which standards of ac- 
complishment may be readily measured in most cities are the field nurs- 

ing service (30 points), clinical service (15 points), hospitalization (25 
points) and open air rooms, classes, preventoria, or day camps (15 
points) giving the total of 100 points. Most of these can be measured 
on a population basis. The standard of 4000 nursing visits per 100,000 
population is suggested. Nurses visits refer to and may include any, or 
all, of the types of service which a nurse may perform in behalf of a 
patient outside of the clinic or her office, such as: (1) observation and 
investigation; (2) visits of instruction and demonstration; (3) visits 
where bedside nursing is performed; and (4) visits of social service 
nature which are necessary in behalf of a case. 

It must be borne in mind that the published standards are but a start. 
They must fit with the type of information and statistical tabulations 
available from the records of the department or agency whose practice 
is under study. After fair trial by all the interested associations, and 
after the health officers themselves have worked with the schedule, much 
will have to be omitted, some portions rebuilt, and possibly additions made. 
This is the reason for the present period of experimentation. The stand- 
ard of reporting five cases per death for the last year may prove too 
low, the standard of 4000 nursing services and 5000 clinical visits per 
100,000 population may be too high. Both are subject to adjustment. 

For hospitalization of tuberculous patients in cities of less than 50,000 
the trial standard is 7000 patient days for 100,000 population, while for 
cities between 50,000 and 100,000 the standard is 14,000 patient days. 
and 21,000 patient days per 100,000 population are suggested for cities of 
100,000 and over. These figures would apply whether the hospital be 
state owned, county owned, or municipally owned, and to private hos- 
pital care when the payment of charges against patients is, in whole or 
in part, from public funds. 
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For ten children per thousand grade school population (public and 
private) attending open air rooms, classes, preventoria, or day camps, 
for a period of not less than six weeks a full score of 15 points would be 
allowed. 

There is much in the items assigned to the health of the child which 
relates closely to tuberculosis work such as nursing and obstetrical services 
in the prenatal program; the nursing and clinical services for infant, pre- 
school and school periods include weighing, physical examinations, and the 
correction of defects. As has been stated, the tuberculosis and general 
health programs are so intimately inter-related that it is quite impossible 
to divorce one from the other. To improve upon the type of health 
administration throughout the land means a more efficient and effective 
fight against tuberculosis. 

There are numerous details of the appraisal system which might be 
enlarged upon in a discussion of this character. There must be provision 
for special activities such as malaria and plague control, industrial and 
mental hygiene, goiter prophylaxis, periodic examinations and research. 
Adjustments can be made on a percentage basis. Malaria means much 
in the South and rural sections but little in New England. To receive 
credit on anti-plague work the burden is upon the city to show that it 
is in a plague-threatened area, or that it has a plague problem. In- 
dustrial hygiene is worthy of consideration in our congested industrial 
centers. Allowances must be made for geographical and climatic varia- 
tions as well as factors of nativity, age and sex, distribution of popula-. 
tion and the like. Nevertheless, a measuring rod can be wrought, the 
application of which as a standard will work within the bounds of reason- 
able accuracy. The creation of standards should be the responsibility of 
a definite body, in this case the Committee on Municipal Health Depart- 
ment Practice of the American Public Health Association. Here we 
find a representation from the public health schools, the members of the’ 
National Health Council, and the active health officers. The study and_| 
application of the standards may be the function of any group interested 
in the study. The American Child Health Association is already stim- 
ulating civic interest in improving child health through the instrumentality 
of the rating schedule, and other agencies will see its worth. It is our 
hope that it will prove of service in the field of tuberculosis prevention 
and control. 
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THE NECESSITY FOR SECURING AND USING 
STATISTICAL DATA IN HEALTH PROGRAMS 


By Haven Emerson, M.D. 


New Yor«k City 


THE most obvious reason for the use of the statistical method is be- 
cause it contributes to our honesty and tends to develop humility. From 
the time of Simon and Farr in England to our own day, the power of 
figures in translating the facts of human life and death into action for 
salvaging and prevention has been clearly recognized. It would indeed 
be a misfortune if theory so rode his momentary and fleeting hobby in 
health practice that sober science with her accumulated records of the 
comings and goings of the human family were neither listened to nor 
respected. 

In the statistical method, i. e., the use of figures in relating and in- 
terpreting phenomena, there are always at least two possible and ever 


‘threatening fallacies, one the errors due to methods used in the collect- 


ing of facts, the other, such an elaboration in the analysis of the assembled 
facts that in the appearance of fine distinctions the truth is lost. 
Rather than discuss the topic assigned to me in the abstract, I am ven- 


turing to offer a few illustrations of the kind of facts, the ways of col- 


lecting them, and their uses which have proved helpful in planning health 
programs. The examples offered have been borrowed from working 


“material actually in use or from published articles of various authors 
to whom we are all indebted. 


Py 


Since most of us here have entered the field of health promotion by 


way of our determination to control, and probably our hope to eliminate 
tuberculosis from among the causes of sickness and death, my first example 
is appropriately enough the record of what I believe is the best published 
analysis of tuberculosis in any city in the world, namely that of New 


York City by Mr. G. J. Drolet. Without the details presented so 


graphically in the course of recent years, the policies of prevention could 


not have been wisely planned nor the results in success or failures judged 
with discrimination. All of the following nine charts and tabulations 


have been published in the Bulletin of the New York Tuberculosis and 


Health Association during recent years. 


1. Death rate from tuberculosis (pulmonary and other forms) 1898-1921. 
2. Tuberculosis death rates in the United States and New York City 1901- 
1921. 


<6. 
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3. Actual deaths from pulmonary and other forms of tuberculosis 1898-1921. 

4. Tuberculosis death rate by sex and by five year age groups for the years 
1910-20 combined. (See page 57) 

5. Deaths from tuberculosis (99,261) in the years 1910-20 according to sex 
and seven important age groups. 

6. Deaths and death rates from the various forms of tuberculosis in children 
under fifteen years of age for each year from 1898 to 1923. (See page 58) 

7. The tuberculosis death rate of white and colored compared for each year 
since 1910. 

8. The death rate from tuberculosis for each sanitary area (approximately 
40 acres each) in each borough of the city for an eight year period 1915-1922. 
(Bronx Borough) 

9. Distribution of 27,252 known cases of tuberculosis according to type of 
medical or sanitary care, or lack of it, 47% under treatment, 53% under no 
medical supervision or care. (See page 57) 


Of course such study is but the beginning of intelligent examination 
of the problem. Various active local associations such as that of Louis- 
ville, Ky., have carried their collection and use of facts in some ways 
to greater detail. — 

It is usually less a matter of having the facts available from records than 
a question of accurate use and interpretation of them when set forth 
systematically. This is really an example in the science of epidemiology. 


B. 


As a type of useful state wide information to help to bring broad sup- 
port in many countries to new policies and directions of health effort 
is the table of leading causes of death 1907 and 1923 and the listing 
graphically of the chief seven causes of death in nine age groups as pre- 
pared for the Committee on Tuberculosis and Public Health of the New 
York State Charities Aid Association. (See page 59.) 

A sense of relative importance, the significance of changes from child- 
hood to maturity, the need of elasticity in organization and institutional 
programs depend upon such facts and their educational use. 


C. 

In the following thirteen charts and maps and tables, there is revealed 
perhaps, the best type of preliminary survey for purposes of back-ground, 
control or check upon projected. work which has yet been prepared by 
public or private agency. What is offered is a series of working records 
the joint product of the Department of Health of the City of New 
York, and of the office of the Milbank Memorial Fund now just em- 
barking upon a new experiment in cooperative health demonstration in 
the Bellevue-Yorkville district of Manhattan Borough. 


12. The first fifteen causes of death in order of their numerical importance in 
the Bellevue-Yorkville district. 
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13. Comparison of death rates from these same leading causes of death in the 
city as a whole and in the Bellevue-Yorkville district. 

14. Leading causes of death by age and sex in the Bellevue-Yorkville district. 

15. Percentage of population, native and foreign born, in the city, the Belle- 
vue-Yorkville district, and in other tuberculosis clinic districts of the same 
borough. 

16. Percentage of population over and under twenty years of age for the 
same districts. 

17. The density of population in each of the included sanitary areas of the 
Bellevue-Yorkville district. 

18. Pulmonary tuberculosis in the city according to nativity of foreign born. 

19. Pulmonary tuberculosis death rates for the city, the borough of Man- 
hattan and the Bellevue-Yorkville district for the years 1915-22 compared. 

20. General death rates of the Bellevue-Yorkville district by sanitary areas, 
1922. 

21 to 24. Death rates for infants, and from organic heart diseases, pulmonary 
tuberculosis, and pneumonia by the sanitary areas of the Bellevue-Yorkville 
district. (See page 60) 


This minute and invaluable detailed study of disease and deaths by 
permanent areas of equal size has been possible in New York because of 
an arrangement between the city and the Census Bureau brought about 
by private initiative whereby all Federal tabulations of population are 
made for each of these tracts regardless of the shifting of such politically 
important areas as wards, assembly, or election districts. All cities will 
find it greatly to their advantage in the development of social and public 
health programs to come to a similar agreement with the Census Bureau. 
The Cities Census Committee is as it were a contributing agency for the 
collection and use of statistical data for health programs. 


19s 


Charts 25-30 show how another and now very successful district 
health center studied its field before it entered. Much of the confidence 
in results, the certainty in future success of the East Harlem Health 
Center is built upon the thorough knowledge of the dense local population 
which -was obtained and-is kept up by study of the sanitary areas or 
census tracts included. (See page 61.) 

We have here revealed the astonishing, often unexplained, and cer- 
tainly quite unexpected differences in mortality from certain diseases 
in closely adjacent areas: racial, economic, housing and other distinctions 
in the block groups appearing to be the chief determining factors. (25 
measles; 26 whooping cough; 27 diphtheria; 28 pulmonary tuberculosis ; 
29 infant mortality; 1916-1920 in the East Harlem Health Center Dis- 
trict by sanitary areas.) 30. Comparison between the experience of the 
city and the East Harlem District based upon infant mortality from in- 
fectious diseases, pneumonia, diarrheal diseases and congenital causes, for 


each of the five years 1916-20. 
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A sample of highly developed application of the statistical method in 
analysing, not the work to be done, but the time, cost and character of 
service delivered is given in a tentative and schematic chart of the com- 
parison between generalized and specialized nursing as carried out for 
two years in the Nursing Demonstration in the East Harlem District. 
This is a job or production and cost analysis of major importance to 
private agencies, health officers, tax payers, and the families served. 


F. 


The last five charts offer two types of analysis of the problem of in- 
fant mortality, one from a study by Dr. Philip Van Ingen published in 
“Mother and Child,” the other from a study of Dr. Ernest Meyer made 
for the Rockefeller Foundation. Dr. Van Ingen has disclosed to us the 
major significance of the race stock in determining infant mortality. 
Dr. Meyer showed that reduction of infant mortality could only to a 
slight degree be credited to the supervision of infants at the baby health 
stations of New York City when the ages of enrollment of the infants 
were from four and a half to eight months. (See page 62.) 


From the foregoing examples it can be seen that whether for educa- 
tional purpose at the outset of a health effort, as a basis of distribution 
of force and energy during the campaign, or in the final accounting 
of results and methods, the so-called statistical practice is indispensable. 

Whether for research, administration, or publicity with its objective 
of education, the main problem is an accurate and continuous collection 
of facts at the moment of their development, and the same facts from 
year to year to permit of their comparability in the future. 

Analysis of the facts calls for none but the simplest use of arithmetic, 
although elaboration is excusable when completeness and pccurany of 
original data are assured. 


Note: Limitations due to space and cost of publication have made the repro- 
duction of all the thirty-six illustrative slides impracticable, hence only the eight 
samples have been used. 
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TUBERCULOSIS DEATH RATE’ BY SEX AND AGE| 


NEW YORK CITY 1910 TO 1920 
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TUBERCULOSIS MorTALITY AMONG CHILDREN UNDER FIFTEEN 
| New York City, 1898 to 1923* 


Meningitis Pulmonary Abdominal Other Forms All Forms} 


Year | TT I | | 
Deaths} Rate | Deaths| Rate | Deaths| Rate | Deaths} Rate | Deaths| Rate 
1898 786 78§ 307 31 54 5 223 22 1,370} 136 
1899 766 74 362 35 40 4 233 23 1,401; 136 
1900 803 76 316 30 43 4 206 20 1,368; 1380 
1901 675 62 290 26 89 8 137 13 1,191; 109 
1902 722 64 239 21 78 7 125 11 1,164; 103 
19038 720 62 259 22 94 8 82 fé 1,155 99 
1904 663 58 328 28 92 8 95 8 1,178; 102 
1905 568 48 332 28 75 6 105 9 1,080 91 
1906. 665 54 350 28 82 < 100 8 1,197 97 
1907 664 54 345 28 76 6 88 7 1,173 95 
1908 691 54 327 26 86 7 96 v 1,200 94 
1909 716 54 364 | 27 76 6 101 8 1,257| 95 
1910 688 50 271 20 85 6 155 11 1,199 87 
1911 764 55 335 24 74 5 156 a7 1,329 95 
1912 681 48 287 20 94 ‘é 160 11 1,222 86 
1913 694 48 353 25 res 5 164 a7 1,288 89 
1914 630 43 321 22 65 4 150 10 1,166 79 
1915 649 44 324 22 50 3 177 12 1,200 81 
1916 568 37 256 17, 44 3 135 9 1,003 66 
1917 571 37 272 18 42 3 198 13 1,088 71 
1918 615 40 314 20 49 3 128 8 1,106 71 
1919 479 31 244 17, 49 3 115 7 914 58 
1920 395 25 241 15 45 3 95 6 776 49 
1921 298 18 168 10 34 2 74 5 574 30 
1922 320 19 195 12 20 1 82 5 620 37 
1 86 5 547 33 


1923 B77) a7 162 | 10 | 22 


* Compiled from reports New York City Department of Health by G. J. Drolet 
Statistician, New York Tuberculosis Association. 

Tt Includes acute miliary tuberculosis, Pott’s disease, white swelling, scrofula and 
general tuberculosis. 

§ Death rate per 100,000 children under fifteen years of age. 

Notr.—The number of children under fifteen in New York City in 1898 was 1,002,767: 
and, in 1923, it was estimated at 1,679, 252. 
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TUBERCULOSIS CHIEF CAUSE OF DEATH IN PropuctTiveE YEARS 
Ade Cause Deaths 
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PNEUMONIA MORTALITY 

BELLEVUE-YORKVILLE DISTRICT (New York City) 

DEATH RATE” BY SANITARY AREAS 
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DIPHTHERIA AND GROUP MORTALITY - EAST HARLEM HEAUTH CENTER DISTRICT. 


Rate per 100,000 population. Period: 1916-20. 
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MEASURING THE RESULTS OF TUBERCULOSIS 
PROGRAMS 


By Linsty R. Witiiams, M.D. 


New Yorx City 


THE results of a year’s work of any individual may frequently be de- 
termined by the amount of cash in the bank at the end of the year. For 
some people the keeping of a bank account and balancing the account at 
regular intervals is difficult, but with the aid of an official of the bank, 
errors are usually corrected and the end result visualized in figures. In 
any commercial operation there is the sale of one or more commodities 
and immediately the end result becomes more complicated, for in addition 
to the bank operation there must be kept accurate sets of books to de- 
termine the cost of each article sold, the total number of sales of each 
article and the regular intervals of stock-taking. In some organizations 
it is possible in one sales department or one retail store to keep an account 
of the actual number of pounds or packages placed in the store and the 
actual number sold or delivered each day, and at the end of the month 
it may be possible to balance one’s stock account. This, however, is 
difficult, consumes much time and is not commonly done. When the 
distributing and sales company is also a manufacturing company manu- 
facturing its own products, here again the process becomes more intricate. 

These operations, however, are relatively simple compared to the prob- 
lem of measuring the results of any program or activity which seeks the 
eradication of a disease. In some diseases it is more simple than in others, 
for the result obtained depends upon the knowledge of the disease, upon 
the method by which the disease may be communicated from one to an- 
other, the simplicity or complexity of the control of this method of com- 
munication, the shortness or length of the disease and the general willing- 
ness on the part of the people in the community to accept the methods of 
control. 


SOME CONSIDERATIONS OF THE DISEASE TUBERCULOSIS 


We do not know the cause of smallpox, but we do know its method of 
transmission and a definite method of prevention. It is a disease with a 
high mortality and of brief duration. Vaccination will prevent it and 
the immediate isolation of the affected individual and the vaccination of 
contacts immediately control it. The public in general accepts these 
measures of control. This disease is now one of the simplest to handle. 
The results can be measured as can also in approximate terms the cost of 
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such control. Tuberculosis, on’ the other hand, is far more complex. 
We know its cause, the tubercle bacillus. We know that it is commun- 
icable. We know that nearly the entire human race, particularly in the 
civilized world, is infected with the bacillus. The far larger proportion 
of those infected never become ill and never are a source of danger to 
others. The disease is transmitted by the communication of tubercle 
bacilli from one individual to another. 

The largest source of infection is in the sputum discharged from cases 
of pulmonary tuberculosis. ‘There are other minor sources of infection; 
the bacilli are contained in the discharges from the intestines of certain 
infected persons, and occasionally in purulent discharges from tuberculous 
abscesses, and another source is the tubercle bacilli of bovine origin from 
cattle and rarely from other animals. We know further that there is a 
relative amount of immunity in practically every individual and that 
under this rather vague term we state that a majority of individuals though 
infected never become ill because they are immune to the disease. We 
know further that in the majority of individuals already infected the 
disease does not develop, especially when the individual lives under favor- 
able hygienic and working conditions. That is, we know that individuals 
of a relatively high order of intelligence and high income have a far lower 
death rate than the individual less endowed with intelligence or income. 
We know further that when first diagnosed as the disease from 20 to 45 
per cent of the cases are already open and advanced.* The disease is 
chronic and lasting and many individuals may live for ten, twenty, forty 
or fifty years constantly discharging tubercle bacilli in their sputum or 
discharging them only from time to time. 


THE CONTROL OF A COMMUNICABLE DISEASE 


The development of bacteriology due to the efforts of Pasteur, Koch 
and their followers has given us a definite knowledge of the cause, method 
of transmission and control of various communicable diseases. The gaps 
in our knowledge are still great, but in many instances, as in the case of 
smallpox already cited, there is sufficient knowledge to makes its applica- 
tion practicable and to reduce mortality and morbidity if not to eliminate 
it entirely. The striking results obtained in the control of cholera, yellow 
fever, smallpox, diphtheria, typhoid fever, are sufficiently familiar to make 
it a matter of common knowledge. In order to control any one of these 
diseases we should know the cause of the disease, its method of trans- 
mission, or the method of prevention and cure and if we know even one, 
remarkable results can be obtained. To make the practical application of 
our sanitary knowledge we must know the following facts: the location 
of the individual affected with the disease, the ability to enforce the isola- 
tion of the individual and to control the contacts exposed to the infection 


and to maintain the isolation and control until there is no longer any 


* Framingham Monograph No. 10, page 70. 
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danger of infection. This means that we must also know the duration 
of the period of the infectibility. Further, we must be able to apply 
practically the methods of prevention or cure. 


THE CONTROL OF TUBERCULOSIS 


The same principles of the control of any communicable disease must 
apply in tuberculosis, but the situation is rendered far more complex by 
virtue of two facts—first, the chronicity of the disease, and second, its 
relative mildness. It is a relatively simple matter to isolate a patient 
affected with smallpox for a period of two weeks. One cannot segregate 
one per cent of our total population for a period of from three to fifteen 
years. The danger is not great enough, nor does the disease break out 
rapidly enough ever to sufficiently alarm the population to take such stren- 
uous measures. ‘The relative mildness of the disease in many instances 
makes it possible for even open cases of tuberculosis to maintain their 
economic efficiency. The tuberculosis program, however, in general terms 
must aim at the following measures: the control of the sources of infec- 
tion, endeavors to keep individuals already infected in the highest possible 
state of health, and the humanitarian care of patients. 


THE TUBERCULOSIS PROGRAM 


The tuberculosis program of any community consists of the sum of 
activities maintained by official and voluntary agencies which provide for 
the care, control and prevention of the disease. The program must not 
be confused with the various individual activities which make up a program. 


MEASURING THE RESULTS 


It has been customary to measure the results of anti-tuberculosis activi- 
ties or the tuberculosis program in terms of tuberculosis mortality and 
morbidity. The mortality returns have now become fairly accurate for 
88.4 per cent of the total population of this country. Morbidity statistics, 
however, are still unreliable except for a number of isolated cities. It 
has been customary to state as a result of the tuberculosis program in a 
given community that the death rate has diminished “from to ——” 
during a definite period of years. Frequently this diminution in the 
death rate is claimed as a result of the activities of the health department 
of a particular voluntary health association or it may also be claimed by 
a sanatorium or other institution; and occasionally visiting nursing as- 
sociations, relief agencies and other societies claim their share in contribut- 
ing to this happy result. It is evident that if the mortality has diminished 
in various parts of this country and throughout the entire United States, 
there is also a diminution in the morbidity. This means that fewer and 
fewer people in proportion to the total population are becoming ill with 
tuberculosis and consequently that there is a constant diminution in the 
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total number of open cases undiagnosed and untreated. This result has 
been brought about undoubtedly by a combination of factors which may 
be grouped under the four following heads: 


1. Institutional care and segregation. 

2. Special facilities for the care of suspected individuals who may 
have evidences of tuberculosis from physical examination but 
who are without symptoms; care of the undernourished child 
and the supervision of contacts, and efforts to improve the 
health of individuals who are not up to standard health. 

3. Popular education on the subject of tuberculosis and the relation 
of good health to tuberculosis, and a campaign for the health 
education and training in health habits of children. 

4. The maintenance of an adequate standard of living with sufficient 
intelligence to earn a suitable wage and hence the ability to 
apply information acquired to obtain satisfactory living condi- 
tions. 


Is it possible now to state which of these four general groups of condi- 
tions are more important? It does not seem possible that anyone would 
venture to estimate their relative value, for in various communities there 
does not seem to be any correlation between the amount of institutional 
care, the protection of suspected and underpar individuals, the amount 
of popular education and the standard of living. From a theoretical 
standpoint much credit must be given to the fact that during the last 
twenty years there has been an increasing number of hospital days treat- 
ment or isolation and that this isolation, although not permanent during 
the duration of the disease, has certainly diminished the foci of infection. 
Similarly it is evident that large numbers of individuals affected with 
the disease and known as open cases have been taught and have learned 
the relatively simple procedures to be carried out to prevent the spread of 
infection. There are also numerous examples but relatively few inten- 
sive studies to show that contacts or individuals whose health is below 
par have been kept in good condition as the result of proper methods of 
care. In so far as the value of general popular education on the subject 
of tuberculosis and the health training of children is concerned, one can 
only raise the same question that is raised in regard to any form of educa- 
tion. Does education pay? We know that graduates of universities and 
colleges earn a higher income than that earned by high school graduates, 
and that high school graduates earn more than the graduates of elementary — 
schools. Can we not say that those who know a little about tuberculosis 
may apply some of their knowledge and that those who know a great deal 
may apply more; but we cannot say what the value is in terms of dollars 
and cents or morbidity and mortality. 

It seems to be evident that there has been a gradual improvement in 
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the living conditions of the people of this country. Many speculations 
may be made on this subject and there are a number of facts which one 
could make use of and perhaps argue as effectively on either side of the 
question. We might say, for example, that when wages are increased 
the average working man indulges in, luxuries. He buys a radio, an auto- 
mobile or a fur coat before his wife is relieved from many of the burdens 
of housework or before the daily meat ration for the family is increased. 
Statements published by the Department of Agriculture and other govern- 
mental agencies do not show that there has been an increase in the con- 
sumption of meat products in the United States. It is assumed that there 
is a diminution in the amount of alcohol and some claim a diminution in 
tuberculosis from this cause. But this diminution did not take place to 
any extent prior to 1917 and the death rate in the twenty years previous 
had been constantly declining. There has been undoubtedly an increase 
in the consumption of sugar in this country, but no apparent increase in 
the consumption of carbohydrate foods. Judging from the fortunes 
made in the production of citrous fruits and the importation of fruits 
from tropical countries, it would seem that there had been an increase 
of consumption of fruit in this country, but the death rate had been con- 
stantly diminishing prior to this increase. 

There are two factors, however, which cannot be overlooked. The 
great food experiment conducted in Europe during the War shows a 
definite relationship between the tuberculosis mortality and the food supply 
of the country, and that the mortality regularly increases as soon as the 
shortage of food becomes evident. This was true not only in the warring 
countries but also in the neutral countries. The converse was also true, 
—as soon as the food supply of the country was restored, the tuberculosis 
mortality immediately fell. No more striking evidence of the importance 
of the standard of living in relation to freedom from tuberculosis has 
been shown than the charts prepared by Drolet of the New York Tuber- 
culosis and Health Association on the mortality from tuberculosis in 
New York City and in different sanitary districts. These charts show 
definitely that in 25 of the 309 sanitary districts there was a death rate 
of over 400 per 100,000 and that in 44 sanitary districts the death rate 
was under 75 per 100,000, and in some as low as 25 per 100,000. A 
very little familiarity with the living conditions in New York City makes 
it evident that in the areas where the death rate was over 400 per 100,000 
there was a low economic standard of living and that the areas where the 
death rate was under 75 were found to be the high-class residential dis- 
tricts near Central Park and along Riverside Drive. There was one 
notable exception, for in the lower East Side, a congested area of the 
city where standards of living are relatively low, two sanitary areas had 
an extremely low death rate. This section of the city is largely populated 
by Hebrews. These two factors point out significantly the influence of 
the standard of living on tuberculosis. 


68 MEASURING THE RESULTS OF TUBERCULOSIS PROGRAMS 


OTHER METHODS OF MEASURING THAN MORTALITY 
AND MORBIDITY 


The results of a tuberculosis program may also be measured in the ex- 
tent and utility of the various parts of the program which have. been 
created by either official or voluntary agencies. The various activities 
which could be divided into the four general groups previously mentioned 
may be carried on in different communities under the Health Department, 
the Department of Hospitals, Department of Public Welfare, the Tuber- 
culosis Commission, an official or voluntary nursing agency, a voluntary 
health association or charitable organization. A committee of the Ameri- 
can Public Health Association has prepared an appraisal form or weighting 
schedule for the health work of a city.* This appraisal form was pre- 
pared as a result of numerous conferences with various health officers 
and specialists in different fields for experimental use by city health of- 
ficers. The preparation of the weighting of tuberculosis control was pre- 
pared after consultation with representatives of the National Association. 
It must be understood that this appraisal form is purely tentative and 
experimental in its nature. It does, however, endeavor to measure the 
value of the machinery being operated for the control and prevention of 
tuberculosis. 

The five following items of appraisal are included with a total score 
of 100, classified as follows: reporting ratios, 15; field nursing service, 30; 
clinical service, 15; hospitalization, 25; open air rooms, classes, preventoria 
or day camps, 15. 

The reporting ratio is the proportion of cases of active tuberculosis 
known to exist in the community, to the annual number of deaths reported 
from the same disease, correction to be made if possible for residents 
dying outside of the cities and for non-resident deaths and cases. For 
a perfect score at least 5 cases should be reported during a given calendar 
year to each death occurring during the same year. ‘The field nurs- 
ing service is measured by the number of home visits made on behalf 
of tuberculosis cases and the maximum score obtained when 4,000 visits 
are made annually for each 100,000 of the population. The clinical serv- 
ice is measured by the number of visits for diagnosis and treatment to 
clinics for tuberculosis patients and the maximum score obtained for 
5,000 visits or more for each 100,000 of the population. The value of 
hospitalization is measured by the total number of patient days of hospital 
care for residents per 100,000 of the population and applies irrespective 
of whether the hospital be owned by the state, county or municipality or 
private agency, or whether the charges are paid for by any one of these 
agencies or the individual himself. The maximum score is obtained on 
the basis of 7,000 patient days for a population of 50,000 or less; 14,000 
for cities of 50,000 to 100,000; and 21,000 for cities of 100,000 or over. 


* Appraisal Form for City Health Work for Experimental Use by City Health 
Officers. American Public Health Association, New York City, 1925, 
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The item open-air rooms, classes, preventoria or day camps is measured 
by determining the number of children attending one of these classes or 
institutions at least six weeks during the calendar year and the maximum 
scores obtained for 10 children per 1,000 grade school population, includ- 
ing private schools. These five items of measuring will be of great 
service in obtaining a crude estimate of the value of the machinery 
established, and although criticism will be made of them, it will be pointed 
out that it would become impracticable to include all the suggestions made 
on account of the amount of time and labor and ultimate cost in making 
additional measurements. 

As previously mentioned in connection with the reporting ratios, the 
maximum score is obtained if there are 5 cases reported to one death. 
If, however, the majority of cases are not reported within six or three 
months of death, and 10 or 15 per cent or more are reported after death, 
the reporting is practically valueless, and unless such a complete study 
were made in each instance, the method remains crude. Visualize for a 
moment the difficulty of making a study of all the reported cases and 
reported deaths, and the comparison of each record card of a death with 
the living file to see when such case was reported. The field nursing 
service will depend also on whether the visits are made to advanced or 
early cases, whether they are nursing visits or educational visits, and on 
the ability of each individual nurse. Studies of field nursing service have 
shown that there are wide variations in the value of these visits. The 
same is true in regard to the clinical service. A physician of mediocre 
ability with pleasing personality may readily increase the number of 
visits to his clinic enormously, while the competent physician who may 
be a little gruff in manner may have fewer visits from his patients but 
secure better results. Can one estimate the value of each individual 
physician’s service? Hospitalization also depends entirely upon the value 
of the service rendered by the medical and nursing personnel, and this 
information cannot be obtained without the most careful inspection and 
study of the operation of each institution. The value of the open-air 
rooms, classes, etc. depends very largely upon the method employed in the 
selection of children who attend these classes. This information cannot 
be obtained without careful study of each case in each institution and 
records are often lacking. 


FUNDAMENTALS OF ANTI-TUBERCULOSIS WORK 


The preceding paragraphs outline certain factors that may be employed 
in measuring the value of tuberculosis control in a given city. In many 
of our states the population is relatively a rural population and the pro- 
portion of rural residents is far higher than the urban. This brings about 
an entirely different situation and leads one to outline the various funda- 
mental procedures necessary for any tuberculosis control. In a few states 
the state board or department of health is either insufficiently staffed or 
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has insufficient funds to carry on any adequate work. Voluntary health 
associations play an important part in bringing about the organization and 
machinery necessary for tuberculosis control and the executive office of 
the National Tuberculosis Association has prepared a memorandum for 
the use of its staff which outlines the minimum fundamentals necessary 
for tuberculosis control. 


EDUCATIONAL ACTIVITIES 


There should exist within the state a continuous educational program 
of public health and hygiene, including specific instruction on tuberculosis. 
This campaign may be carried on by the official state health agency, the 
affiliated state tuberculosis association or both, and there should also exist 
in the educational department a program of health education for school 
children. 

LEGISLATION 


a. There should exist a law or health regulation requiring the notifica- 
tion of cases of tuberculosis. 

b. There should be a sound law or health regulation prohibiine spitting 
in public places. 

c. There should be a reasonable effort made for the enforcement of 
these two laws or regulations including: (1) suitable laboratory facilities 
for the examination of sputum, (2) follow-up of positive cases, and (3) 
prosecution of violations of law or regulation against spitting. 

d. There should exist a state board of health or department of health 
with a division or bureau to supervise the administration of a and b and 
all other tuberculosis activities. 

e. There should be a law authorizing the state or political subdivisions 
thereof to create institutions and other agencies for the discovery and 
treatment of tuberculosis cases, including a satisfactory public health 
nursing law. 

f. There should be suitable legislation or regulation governing the 
milk supply. 

INSTITUTIONS 


There must exist an institution or institutions for the treatment of 
tuberculosis which will admit patients of any financial status or cases in 
any stage of the disease. There must be a ratio of at least 7 beds to 10 
deaths annually from tuberculosis, the total number of annual deaths to 
be estimated on the average number of deaths annually for the previous 
five years. It is immaterial whether the institutions are maintained by 
a state, county or other political unit or by voluntary agencies. 


CASE-FINDING MACHINERY 


There must exist reasonably adequate machinery for continuous case- 
finding work in the state, including permanent dispensaries or out-patient 
departments of hospitals or other clinics organized for the purpose of 
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diagnosing cases of tuberculosis. There must be at least one such clinic 
permanently located in every city with a population of 100,000 or more 
and there must be ambulatory or traveling clinics maintained by the state 
or political sub-division thereof or by voluntary agencies which hold 
clinics in other communities. 


Pusitic HEALTH NURSING 


There should be at least one public health nurse attached to each fixed 
dispensary or ambulatory or traveling clinic. A general public health 
nursing program should have been adopted and under competent direction. 
All public health nurses should be graduate nurses. In at least one-half 
of the counties and in all counties with a population of 35,000 or over, 
there should be one full-time public health nurse employed by the county, 
voluntary agency or by communities or local agencies therein. All gen- 
eralized public health nursing activities would be presumed to have met 
the above requirements provided a reasonable amount of time was given 
to tuberculosis service. 


THE RELATIVE VALUE OF DIFFERENT ACTIVITIES 
IN THE PROGRAM 


The difficulties in measuring results of any tuberculosis program as a 
whole are evidenced by the statements which have just been made. How 
then is it possible to estimate the relative value of the individual units 
which make up the program? The following activities, however, should 
be mentioned and no attempt has been made to place them in their relative 
order of importance. 

Popular education 

Child health education 

Reporting of deaths and cases of tuberculosis 

Prohibition of spitting 

Free laboratory diagnosis 

Supervision of positive cases 

Enforcement of regulations against spitting 

Maintenance of state board or department of health division or bureau 

to supervise tuberculosis activities 

Law authorizing the creation of institutions for the care of tuberculosis 

Law authorizing the notification or reporting of tuberculosis 

Law permitting public health nursing 

Law or regulation governing milk supply 

Facilities for hospital care and treatment 

Dispensaries for fixed clinics, traveling clinics 

Fresh air classes, preventoria, day camps 

Field nursing service 

Case-finding surveys 

Study of living conditions 
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Improvement of housing 

Study of conditions existing in industry 

Improvement in factory conditions 

Study of living conditions in rural districts 

Research in various problems related to standard of each 

Scientific research on the various problems relating to tuberculosis 

The application of any one of these activities in a given community 
will depend on several factors—the cost, the personnel, and the desire of 
the community to accept them. Whenever any official or voluntary agency 
considers the undertaking of any one of these activities or others of a 
similar nature, it will be found exceedingly difficult, if not impossible, 
to ascertain the actual cost and the end result of the activity, nor will it 
be possible to measure the end result. 


INFORMATION NEEDED TO MEASURE RESULTS 


It has been pointed out that results can be measured in terms of mortality 
and morbidity and in the amount and efficacy of the machinery created 
for the control and prevention of tuberculosis. The many factors should 
be constantly studied and made the basis of annual report in order to 
measure the results with any accuracy. The difficulties of obtaining these 
facts and their cost will readily be appreciated when one considers that 
the following factors are but a few of the total number to be constantly 
studied: the death rate from tuberculosis, pulmonary and non-pulmonary ; 
the death rate from all causes; the number of cases of tuberculosis, pul- 
monary and non-pulmonary that were reported; the amount of tuberculous 
meningitis in children under five; the infant mortality rate; the number of 
beds available for the treatment of tuberculosis; proportion of those beds 
to the number of deaths; the percentage of beds occupied; a complete 
study of the cases admitted and discharged; the proportion of incipient, 
advanced and far advanced cases placed under hospital or sanatorium 
care; the results of dispensary work; proportion of cases examined at 
the dispensary that were tuberculous or non-tuberculous; the number 
and proportion of contacts examined at the dispensary; the number of 
cases of tuberculosis under the care of private physicians; the number of 
visiting nurses, public health nurses or tuberculosis nurses, or whatever 
title the nurse may be given; the number of visits she makes to persons 
affected with tuberculosis and other diseases; the number of school chil- 
dren; the program in the schools for health education; the amount and 
extent of such education; the results for such educational measures on 
the children and their health; the school nutrition program; study of the 
question of school lunches; the number and extent of beds available in 
a preventorium for children; number of open-air schools or open-air 
classes in schools; the number of children attending these schools or 
classes; the manner in which they are conducted; the attendance; the 
medical supervision of such children; the physical examination of school — 
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children; its effect and results; program for industrial hygiene in the 
community; number of employees physically examined; the number of 
health examinations made by physicians, life insurance companies, hos- 
pitals, dispensaries and other agencies; the amount of propaganda and 
education on health subjects; a study of the morbidity rate in so far as 
might be practicable, the cost of operation of each activity, and numerous 
other data which would eo themselves. 


Le ae EE a s ae x a Cae 
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DO THE RESULTS Gi eee THE MACHINERY 
FOUN WT CCC OR i 


The control of communicable disease by the application of some intimate 
knowledge has been proven time and again. ‘Tuberculosis is also a com- 
municable disease and can be and is being controlled by the same methods. 
The difficulties of tuberculosis control have been pointed out, but there 
are some striking factors in the tuberculosis movement which still need 
further comment. With the diminution of the mortality rate and the 
consequent diminution of the morbidity rate there has been a constant 
increase in the total number of hospital beds available, and in many of 
our states the proportion of hospital beds occupied has increased notwith- 
standing the diminution of the total number of patients. The diminution 
of the foci of infection in cholera and yellow fever has practically eradi- 
cated these diseases from the civilized world. The isolation of an in- 
creasing number of foci of infection in tuberculosis must produce some 
results. This was commented on most forcibly by Newsholme as long 
ago as 1908. The well favored groups in our communities have a very 
low death rate due to the maintenance of a proper standard of living, 
sufficient intelligence to obtain early diagnosis and for open cases of tuber- 
culosis to be promptly detected and isolated. The value of institutional 
care as curative, educational and preventive agencies is proven. The value 
of educational measures and the importance of proper standard of living 
also seem proven, as does also the maintenance of a high standard of health. 


FINAL MACHINERY TO BE OBTAINED 


The favorable results and the extremely low mortality amongst the 
well favored groups of our population emphasize the fact that it is pos- 
sible to secure the same facilities for all of the population in this country 
at least. ‘There should be available a sufficient number of beds to provide 
institutional care for all patients for at least some part of the total period 
of their illness. At the present time it would seem that one bed to every 
1,000 of the population if properly distributed would be sufficient pro- 
vided these institutions are properly maintained. Private physicians and 
institutions should report all cases as soon as the diagnosis is made. The 
Framingham experience showed that 45 per cent of the cases first diag- 
nosed were already advanced and as a result of four years’ experience this 
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was reduced to 14 per cent. Educational measures should be carried on 
so that each individual in each large population should have sufficient 
knowledge of the disease to apply for diagnosis before the case is ad- 
vanced. Unfortunately, there are a certain proportion of cases that may 
have an advanced tuberculous lesion before any symptoms are sufficiently 
evident to lead the patient to seek medical advice. Every child should 
be taught the elements of hygiene and the acquisition of health habits. 
When this machinery is fully available and when the people have learned 
the methods of preventing and controlling this disease, we shall then find 
that our institutional facilities may be more advantageously used for other 
purposes. We can look forward hopefully to a constantly diminishing 
death rate, and when we come to measure our end results we shall prob- 
ably assume that it is no more important or feasible to measure them than 
to determine why the plague disappeared from Europe. 

In conclusion it would seem impracticable to undertake studies suf- 
ficiently complete to measure the result of any tuberculosis program and 
that any individual or group of individuals approaching the problem will 
necessarily approach it from a different point of view and will endeavor 
to prove that the results obtained up to now are due to one specific factor 
such as race, inheritance, standard of living, increased intelligence, applica- 
tion of knowledge, prophylactic measures, education, hospital care or any 
other particular activity which it may please the individual to study. 
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In recent writings on the diagnosis and treatment of pulmonary tuber- 
culosis one thing is quite noticeable, namely, the endeavor to investigate 
and recognize the various forms of the disease and its varying course, 
not only by clinical, but also by continuous biological observations. 

Among the various methods, besides the well known cutaneous tuber- 
culin reactions, three biological tests have stood their ground on account 
of their reliability, i.e., (1) the estimation of the rapidity of the sedimenta- 
tion of the red blood corpuscles, (2) the estimation of the lipase-content 
of the blood, and (3) the flocculation of the blood serum according to 
Daranyi. 

Although not in any sense specific and obtainable in other diseases easily 
excluded by clinical examination, these tests furnish a fairly accurate 
picture of the activity of the disease and the resistance of the body thereto. 

So far clinicians have endeavored to utilize the results of these studies 
in their search for a specific or non-specific therapy, vide: Schneider, 
Eliasberg, Katz, Graefe, etc. 

In the surgical treatment of pulmonary tuberculosis the results of bio- 
logic examination have very seldom been utilized (only two papers having 
appeared on the subject in the last few years), although the determination 
of the activity of the disease and systemic intoxication is of greater im- 
portance in these cases than in patients treated by the medical methods, 
because in the former the usual physical examinations are not always 
applicable. Take e.g. pneumothorax cases; by physical examination it 
is impossible to obtain an accurate picture of the course of the disease. 
To be sure, a complete pneumothorax can be diagnosed by percussion and 
auscultation, but aside from clinical observations, such as return of temp- 
erature to normal, gain in weight, well-being, negative sputum findings, 
etc., etc., there is no indication about what is going on in the compressed 
lung. In partial pneumothorax physi¢al findings are often marred by 
accessory sounds produced by pleural bands and compressed lung tissue. 
More important than the above facts are the answers to the following 
questions : 


* Preliminary report from Sea View Hospital, New York City, Dr. G. Kremer, 
Medical Superintendent. 
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(a) When can a pneumothorax be discontinued, without exposing the 
patient to the risk of a relapse at a time when a pneumothorax will no 
longer be feasible on account of adhesions of the pleural surfaces? 

(b) When shall refills be discontinued (1) in the event of beginning 
or progressive activity in the other lung, where clinical signs very often 
are preceded by positive blood findings, (2) in the presence of a pleural 
effusion, which if sterile is no contra-indication to pneumothorax refill, 
but if infected calls for immediate discontinuing of the pneumothorax ? 

It is not necessary to expose the patient to the risk of frequent aspira- 
tions in order to test the character of the effusion, since dependence can 
be placed on the blood tests, which are nearly as accurate and less 
dangerous. 

In thoracoplasty the question arises: Shall we operate at all, and when? 
Shall the second stage be performed at all, and when? And last, but 
not least, how long shall the after treatment take, and when is the patient 
to be considered cured and able to work? 

The surgeons and the physician each try to answer these questions from 
their respective standpoints, and finally a time is set which may not be to 
the best advantage of the patient, as his immune biologic status may differ 
entirely from the clinical picture he presents. 

The biologic tests referred to above very materially help to clarify all 
these questions, and I feel confident that by resorting to them, and 
acting on their indications, many a death following an operation, under- 
taken on apparently favorable cases, and performed with the best technic, 
may be prevented, that protracted convalescence, beginning infection on 
the other side, and miliary dissemination, especially in children, may be 
obviated. 

In the following pages I shall attempt to prove the above statements 
by an analysis of about 100 pneumothorax and operative cases, which have 
been under our observation for months clinically and biologically. In all 
of our patients at least every four weeks physical and X-ray examinations 
were made; temperature, weights and sputum examinations were recorded ; 
the Mantoux, blood sedimentation, lipase determination and the Daranyi 
test for flocculation of the blood serum were made. 


AR OA) 


1. Mantoux: For the intradermal tuberculin reaction of Mantoux 
0.1 cc. of O.T. solution 1/1000 was used. According to the diameter of 
the infiltration following the injection, the result was described as fol- 
lows: + ++ + (30mm.) + + + (20mm.) + + (10mm.) + (5mm.). 
The readings were taken 48 hours after injection. 

Pirquet: We have not used the von Pirquet reaction because it did not 
seem to us absolutely reliable on account of its being influenced by other 
infectious diseases, texture of the skin, age, vasomotor apparatus, etc., etc. 

It is hardly necessary to discuss here the significance of the varying 
degrees of the intracutaneous reactions, which are well known to all. It 
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is understood that a positive reaction shows that the body at one time 
was infected with tubercle bacilli, and according to the extent of the re- 
action, which is identical with the degree of allergy as described by v. 
Hayeck, the Mantoux test, if frequently repeated, will furnish a picture 
of the changes of the defensive forces of the body cells. 

2. Lipases: For the determination of the blood lipases we have used 
the method of Rona and Michaelis, as modified by Falkenheim and Gott- 
lieb, which is based on the fact that the glycerinester lower the surface 
tension of a pure solvent even in a very weak concentration in contrast 
to their split-products. According to Rona and Michaelis, a solution of 
tributyrin of constant P.-H. is exposed to the lipolytic ferments of the 
blood serum. The time is determined and given in minutes in which the 
serum, i.e., the lipases, change the surface tension by splitting up the tri- 
butyrin into its components, glycerin and butyric acid, so that the said 
solution reaches the height of a 50 per cent tributyrin solution. The pro- 
gression of the tributyrin splitting is shown in the stalagmometric reading 
by diminution of the number of drops. A phosphate solution was added 
to prevent the hydrolytic action of the alkalinity of the blood, ie., its OH 
ion concentration, upon the tributyrin. The phosphate solution has the 
same H ion concentration as the blood. 

According to Falkenheim, we speak of lipases of 20 or 50 minutes which 
means, as stated before, the reduction time of the tributyrin solution by 
the lipases. It is evident that with the lipases of 50 minutes the lipolytic 
power of the serum is less than with lipases of 20 minutes. Such low 
lipase-content is equivalent to low anti-body formation in the blood. 
(Reference is hereby made to the work of H. and M. Much, Bang and 
Forssmann, who starting with the thought that on account of the high 
fat and wax content of the walls of the tubercle bacilli, a bacteriolytic anti- 
body must be a fat solvent, have actually shown that antibodies are lipases. ) 


Readings 
Lipases 30 min. Normal values. 
Lipases 40- 70 min. Medium values (Active process, moderate resistance. ) 
Lipases 70-130 min. Very low lipase contents (i.e., cachectic cases with 


very little resistance.) 


3. Daranyi: For the determination of the flocculation time of the 
blood serum, the Baum and Schuman modification of the Daranyi reac- 
tion was used. The following was required for making the tests: 

(1) Freshly prepared 10 cc. of 96 per cent Ethylalcohol and 41 cc. 
of a 2 per cent Na Cl sol. 

(2) Five small test tubes containing the following: 


iy te oll een CR RPI SoC Mt pen epee 9.5 cc. serum 
Hi on ee Bl ORG Sides OR aN a ene aT 0.4 cc. serum 
ICE aa Ma dtd cowie Pale a eles aa a 0.2 cc. serum 
SEU Sa REE ean te alate ses eiaueeta: or 0.1 cc. serum 
Gry enero en trate Sele Oa emul 0.08 cc. serum 


To each tube 2.75 cc. of solution of No. 1 is added. The two solutions 
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are placed in the sterile tubes and closed with sterile rubber stoppers. 
After careful shaking the tubes are placed in a water bath of 60 degrees 
C. for 30 minutes and then kept at room temperature until readings are 
taken 1, 4, 18, 24 hours later. 


+-+-+-+ Coarse flocculation in tubes 1-5 after 1 hour 


— a a 6 ce “ce bé 124 sé 1-24 hrs. 
a + 6é 6c “ce 6c pe! 66 424 66 
a 66 ce (Ts (79 J=2 6é 24 6é 


The Daranyi reaction is based on the idea of the colloid-stability of the 
blood. (Oettinger, Herzfeld, Frish.) 

In cases of intoxication of the system with the poisons of the tubercle 
bacilli, i.e. when toxic products of the decomposition circulate in the blood, 
there is a shifting of the protein fraction to the side of the labile globulines. 
Since globulines are larger protein compounds than albumines, solutions 
rich in globuline are more unstable and more readily coagulated by physical 
and chemical interference. Based on the results of our examinations, 
which agree with those of Daranyi, Schumann, etc., we were able to 
state that all ulcerative, in other words all strongly active cases, show a 
+-+-+-+ Daranyi. The same reaction was also obtained in extensive 
bronchiectasis and lung abscess cases having high temperatures. A + 
or + -++ reaction was obtained only in the cases in which by successful 
surgical collapse a striking improvement was achieved. There were no 
negative results in any of our cases selected for operation. The reaction 
was present in every case, and its strength seemed to be in proportion to 
the toxicity of the case. 

4. Blood Sedimentation: The change in the sedimentation rate of the 
red blood corpuscles is regarded in more recent literature as a capillary- 
electric process, i.e. the suspension stability is dependent on.the electric 
tension (potential). Here, too, we are dealing with a deviation of the 
protein fraction to the side of the globulines. Since the isoelectric point 
of the globulines is nearer to the neutral point than that of the albumines, 
the former lower the negative potential of the red blood cells to a greater 
extent than the albumines and bring it nearer to the point of agglutination. 


Isoelectric point of Alb. Pe ae 
m Tait LOD Pi Ha 
7 all OW RE oh Péhines 


For the sedimentation test we have used the Linzenmeier method. 1 cc. 
of blood was mixed with 0.2 of a 3 per cent potassium oxalate solution. 
No senkungsstundenwert was calculated as with the Westergreen method, 
but the time was determined in which the red blood cells reached the lowest 
mark of the graduated Linzenmeier tubules. 


Strongest Bide 5-20 minutes 
Strong | Bibs 20-50 minutes 
Medium Strong BS; 50 minutes 2 hours 
Weak BS. 2— 4 hours 


Normal B.S. 5-10 hours 


BLOOD SEDIMENTATION, BLOOD LIPASES AND DARANYI TESTS 81 


In children under our observation—age 6-10 years, the normal sedi- 
mentation was 4-6 hours. 


DISCUSSION OF CASES 


Before discussing the three reactions in connection with our operative 
cases, I wish to point out that our results must be considered in the light 
of a preliminary report, for the reason that the period of observation hardly 
exceeded 15 months. I shall select for discussion a few cases only, and 
refer for the rest to the attached tabulation. 


PNEUMOTHORAX CASES 


Case No. 1—Patient L. B. (See chart). Please note the low early blood 
values which correspond with the activity of the case. Although there 
was active disease on the other side, in spite of the decreasing blood values, 
as a last resort, pneumothorax was performed. An improvement in the 
hemoclinic status and clinical improvement are quite evident at first. It is 
astonishing that the indications of the blood tests, in spite of excellent gen- 
eral condition and negative physical and clinical findings remain unfavorable 
during the following six months. Only today, after twelve months of 
pneumothorax treatment, a beginning minimal infiltration with slight 
amount of moisture is noticed between 7th and 8th ribs post. on the good 
side. This seems to prove that an infection can remain active for a long 
time after subsidence of clinical manifestations of the disease and that a 
further dissemination may take place. Had we depended solely on the 
clinical picture of the patient, the pneumothorax would have been discon- 


tinued far too early. 


Case No. 1 
Date Ayaan haber B.S.| Lip. | Darany | Mant. | Temp.| Pulse |/Weight} Sputum 
6-10-24|LFibro, Cas. |LFibro. Cas. 201 “5 + 100—103)100-120 92 114 box 
Up. 2-3 Up. 2-3 M.P.S. 
RFibr. Ap... |RFibro. Ap. 
Active 
7-2 Same Same 151 | 851 + os #6 UG ss 
7-12 Pneu|m o ti/horax S|tarted 
8-13 |L30% Ptx. |L30% C. 291 | 751 ++ | 98-99 | 80-90] 94 | Y% box 
No Adhes. M.P.S. 
RAp: Still RFibro. Ap. 
Active 
11-2 LG. Coll. LC. Coll. 441 | 30 +++ N. N. 102 Neg 
RAp. RAp. Fibr. 
Inactive 
12-5 Same Same 157 ss ASHE N. N. 105 ONeg 
12-30 Acutlie Bro|nchitis 
1-17-25/LC. Ptx. LC. Ptx. 7 em eA ie as er Ye eT ae 2 N. 106 | Neg 
RFibr. Ap. |RFibr. Ap. 
Inactive Clearing 
3-13 /LSame LSame RD ND hs ots le wt oil Un ora pr gad] NE N. 106 | Neg 
RClearing RFibro. Apex 
Clearing 
4-14 |LC. Ptx. LC. Ptx. 35 | 38 | +44++]/+4+4++) N. N. 106 | oNeg 
RO. K. RO. K. Si.Imp. 
Illum. Ap. 
5-15 |LC. Ptx. LC. Ptx. 2. 36 +--+ +++ N. N. 107 ONeg 
RFibr. RIn Add. 


7-8 P. R. Fibr. 2-8 
G Moist Dor. R. 
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Case No. 2—Patient L. (See chart). The point of interest here is the 
rapidly improving blood picture. After four months of pneumothorax 
there is nearly normal blood sedimentation:and normal lipase content, with 
a slightly positive Daranyi. To be sure, the patient from the beginning 
had considerably better resistance than Case No. 1. (Compare hemoclinic 


stati). 
Case No. 2 
Date Clinical X-Ray B.S.| Lip. | Darany | Mant. | Tem Pulse |Weight| Sputum 
Findings Plate iat dD. y r D- 8 p 
Adm. /{LNeg. LO.K. 1 Box 
: é iin Ge 
RFibr.-Inf. |RFibro.-Inf. 
ent. UP.L. ent. UP. L. 
§1-24- Pneu|moth|orax Sta'rted 
3-17-25|LO.K. LO.K. 1.23) 37 +--+ ++ 97-100] 80-94 137% 7a oe 
. Neg. 
RC. Coll. RC. Coll. 
4-17- |LO.K. LO.K. 2.05} 32 +4+-+- |+4+-++4+ | 97-98 | 80-90 143 Scanty 
Hilus. Neg. 
RC. Coll. RC. Coll. 
5-15- |LO.K. LClearing 3.55| 29 -b-b -+---4--+- N. N. 144 /SI. 
eg. 


RC. Coll. RC. Coll. 


Case No. 3—Patient Ma. (See chart). In contrast to Case No. 2, which 
clinically is very similar (slight inactive process of the good side) there 
is a very slow improvement in the blood values. The unfavorable hemo- 
clinic status is quite noticeable in spite of a comparatively good lung and 
general condition. Note: Sudden dropping of blood values with beginning 
activity on other side and progressive impairment of the other lung im- 
mediately after pneumothorax had been instituted. 


Case No. 3 
Date Peay Geto B.S.| Lip. | Darany | Mant. | Temp. | Pulse |Weight] Sputum 
10-23- |R¥Fibro. Inf. |RFibr. Inf. 301 96-100} 70-120) 132. 1 Box 
up Lobe. up Lobe. Blood 
C. Sl. Amt. of M. P.S. 
Moist. 
LFibr. Ap. |LHilus Inf. 
Inact. Into Apex 
12-2- Pneu|moth|orax Sta/rted 
1-14- |RG. Coll. RG. Coll. 251 | 57. | +4+4+ + 96-99 | 70-110} 130 i Box 
Pos 
Linf. Prog. |LInf. 2-4 A.R. 
Active 
2-25- |RG. Coll. RG. Coll. 34 54 +4+-+ +++ | 97-99 | 86-120) 131 1 Box 
Mod. 
PAS 
LSI. Act. LFibro. Ap. 
3-27- |RG. Coll. RSame 1.10} 66 | +444) +++ N. 88-112) 131 1 Box 
Mod. 
P..S 
LMoist LSame 
Bol tAL Rs 
4-29- |RG. Coll. RG. Coll. 1.08} 57 +++ |/+4+4-+ N. 80-120) 131% i ar 
od. 
ape Lait PAs: 
rogr. ilus 
hues int. 
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CASES WITH PLEURITIC EXUDATES PRESENT 
INTERESTING FEATURES 


Case No. 4.—Patient D. (See chart). Here unusually low blood values 
with a one sided lesion attract attention, further proof that the reactions 
under discussion do not so much indicate the extent of the process, as 
they show the activity and the severity of the intoxication. Note: Be- 
ginning improvement of the blood picture after the pneumothorax had been 
started, and prompt lowering of the lipases with increasing B.S. in an early 
exudate. Later the disease becomes progressive, which also is definitely 
indicated by the blood values. 


Case No. 4 
Date pieied qoant B.S.| Lip. | Darany | Mant. | Temp.| Pulse |Weight} Sputum 
12-28- |RFibr. Cas. |RFibr. Cas. 111 |114 ++4++ } +4+ 98-102) 90-120; 106 1g Box 
Up. Lobe Up. L. ey 
CCavity Cavity Up L. 
LO.K. LO.K. 
1-10- Pneu|moth|orax Sta|rted 
1-19- |RF.G. Coll. |R40% Coll. 23 79 +++-+- ++ 98-101) 90-110) 104 Ce 
Adhesions ed 
Base & A.P. 
LO.K. LO.K. 
2-23- |RPyo. Ptx. |RHydro. Ptx. | 17 131 |} ++4+-+ +E 97-101} 80-140} 100 hep 
LBronchitis |LO.K. 
Pneu|moth|orax Dis|continu|ed (Flujid) 
3-27- |jRHydro. Ptx.;/RHydro. 18 105 | +4++-+4 +4. 98-100] 84-136] 106 YZ Box 
Absorbing Ptx. Neg. 
LThick LO.K 
Pleura 
Base 
3-29- Aspirjation| (Exsud.| Infecte/d) 
4-27- |RCas. ent. RCas. ent. 18 117 | ++4+ ++ 96-100) 80-104) 107 ie 
LThick PI. a hick Pleura. 
ase 
5-15- |RSame RSame 13 123 |} ++4++ aie 96-101} 80-110) 108 4 Box 
LSame LSame soe 
Case No. 5—Pattent Be. (Seechart). Pneumothorax for thirteen months. 
For the last six months pleuritic exudates, in spite of which refills are 
continued. Blood values improve steadily, Lipase normal, Daranyi almost 
negative, only B.S. shows medium strong increase of rapidity. Aspiration 
of fluid has no effect either in general condition or results of reactions. 
Case No. 5 
Date Lae re B.S.| Lip. | Darany | Mant. | Temp.| Pulse |Weight] Sputum 
2-24- Pneu|moth |orax Stairted 
12-1-24|RG. Coll. R75% Coll. 1.22] 29 +++ |+4++-+ | 98-99 | 80-90 | 136 Scant 
Fluid Base | Fluid Base M.P.S 
LO.K. LO.K. 
3-17-25|RG. Coll. RSame 1.30} 26 + ++-+-+ | 97-99 | 75-95 137 Sc. 
Fluid Base be 
LO.K. O.K. 7 
4-23- |RSame R75% Coll. 1.25} 30 +++ —e N. N. 137 Sc: 
Fluid Base +. 
LO.K. LO.K. 
4-28- Fluid|—As|piration 
5-15- |RC. Ptx. RC. Ptx. 1.17] 32 + rt ha es N. 135 Sc. 
No fluid Neg. 


LO.KJ 
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THORACOPLASTIC CASES 


Thoracoplastic cases, which we were in a position to observe continuously, 
present an immune biologic picture similar to the cases treated by pneumo- 
thorax. Frequently an unfavorable change in the picture can be noted 
immediately after operation, which is ascribed to trauma. Unfortunately, 
it was impossible to obtain a blood picture shortly before death, of the 
few cases which terminated fatally on account of refusal of the patients 
to consent to the taking of a blood specimen. They all had poor resistance 
in contrast to their good general condition, as shown by the almost negative 
Mantoux prior to operation. Besides, in these fatal cases the operation 
was performed in one stage, resulting in a severe shock. 


Case No. 6—Patient Lau. (See chart). Note: Almost negative allergy 
prior to operation. Had the operation been performed two to four months 
later—until better allergy might have developed—a more favorable out- 
come would have resulted. 


Case No. 6 


_ Date enetes iat B.S.| Lip. | Darany | Mant. | Temp.! Pulse |Weight!] Sputum 
12-1- |LCas. Ent. |LFibr. Cas. 36 + 97-100} 90-100 1 Box 
Up. G Cavit.| Up. L. oe ae Wa 
Cav. 2-4A.R. 
U.L. 
RInf. 144 Up. |RFibr. 14 Up. 
Inact. 
12-7- Pneu|moth|orax (Fajilure) 
12-15- |LSame L30% C. 40 + 
GC Add. Adh. Ap. 
Sm. Coll. Base. 
RSame LSame 
12-16- Thorjacopliasty (10 |Ribs) 
12-20- Died 


Case No. 7—Patient Kea. (See chart). Hemoclinic status prior to 
operation very good. Fatal outcome probably due to an unexpected com- 
plication resulting from a chronic nephritis. 

The following cases show good results from a surgical, clinical, and 
immune biological standpoint: 


Case No. 7 
Date unas ahora B.S.| Lip. | Darany | Mant. | Temp. | Pulse |Weight|} Sputum 
1-4- |LFibro. Cas. |LFibr. Cas. | 55 | 1.08} +++ ++ N N 120 \% Box 
ent. Side ent. C Cavit. S 
Cav. Up. L.| Up. L. 
RFibr. Apex. |RFibr. Apex. 
Sl. Act. Sl. Foci. 
Up. L. 
Chrojnic Niephritis| in Addi|tion 
1-23- |LSame LSame 1.08] 35 an Ra = et 97-99 | 70-100] 119 Same 
RSame RSame 
1-24- Thor eaenierd 
1-30- Notic,e Uri ne Findings 
Died | 


See EE a | 
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Case No. 8—Patient Leg. (See chart). The operation in this case was 
performed after the blood examinations had shown a tendency toward im- 
provement. Following operation the blood picture improved and then re- 
mained stationary. Therefore, the second stage of the thoracoplasty was 
performed after the normal four weeks’ interval. The result was a rapid 
improvement of the findings. 


Case No. 8 
Date Finding rey B.S.| Lip. | Darany | Mant. | Temp. | Pulse |Weight| Sputum 
10-28 LFibro.-Cas. |LFibr.-Cas. 22 59 ++ 97—100,100—-130 96 1 Box 
CCavity Entire Side t++-+ 
Formation 
WeaeP2-3 RFibr. Inf. 
RIncip. Inf. | M. Lobe 
Apex Min. 
11-16 32 49 +++ 97—100/100-120 he 1 Box 
SY ae She sa 
11-18 Thorj|aco pllastic I 
12-3 401 | 401 +++-+ | 97-100} 90-120} 98 | 1% Box 
ss tA 
12-4 Phre|nicot|omy 
12-16 Thorjaco pjlastic II 
1-4-25 LThorac. 401 | 351 +++ | 98-99 | 80-100} 100 1% Box 
(G. R,) p+ 
ae of 
nf. 
i-17 wages Apex |RO. K. 481 | 291 | +++ | ++++ | 98-99 | 80-100} 102 Sale 
LSurg. Coll. |LSurg. 
Fibros. Collapse 
Sl. Amt. of 
Moist. 
2-23 tes Apex |RClearing 527131 +4++-+ | +++-+ | 98-99 | 90-120] 107 mi 
LNo Moist |LGood 
Tub. Br. Collapse 
3-21 RO. K. CP sarigtay $7 |} 28 |+4+4++ }]++++ | 98-99 90 107 ee 
ous. 
LPerfect LGood Surg. ~ 
Collapse Collapse 
Sl. Moist. 
: Ant. 
4-29 |RInactive RApex Inf, 1.20 | 28 + +++-+ |] 982 98 114 10 gm. 
Clearing Neg. 
LNo Moist. |LPerfect Surg. 
Collapse 
5-16 |RO. Ki. RApex Inf. 1.13 | 30 + el I N. N. Sl. Neg. 


LGood Surg. |LPerf. Surg. 
Coll. No M.| Collapse 


——— eee 
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Case No, 9—Patient Mx. (See chart). Strikingly favorable results 15 
months after operation, going hand in hand with clinical findings. There 
were no blood examinations made at the time when the patient was ad- 


mitted, therefore a complete discussion of the case was impossible. 


Case No. 9 
Date eae ote B.S.| Lip. | Darany | Mant. | Temp. | Pulse |Weight| Sputum 
2-8-24 |RCas. ent. RCas. ent. 1 Box 
Bas. Pleur. | Thick Pleur. +++ 
Base. 
LApex Inf. |LApex Inf. 
O. K. 
Otherwise 
4-1-24 Thor|acop/lastic (1|0 Ribs) 
3-20 |RGood Coll. |RGood Surg. 4H | 30 -|----4- --+ 98-99 | 70-90 128 Neg. 
Moist. Hilus} Coll. 
LO. K. LO. K. 
4-23 RGood Coll. |RGood Surg. | 3.51] 28 +--+ ---f4--- 976 80 130 °Neg. 
Moist Hilus | Coll. 
LO. K. LO. K. 
5-15  |RGood Coll. |RC. Coll. 4 26 +e +-+--++-+- | 97-98 | 70-80 1354} °Neg. 
LO. K. LO. K. 


Case No. 10—Patient Mar. (See chart). Same physical findings before 
operation as in Case No. 2. Both patients have a fibro-caseous infiltration 


of one side and a minimal inactive apex infiltration of the other. 


Never- 


theless, there is a decided difference in the course of the healing process. 


Thirteen months after operation: 
Case 2: B.S. four hours, Lipases 26 minutes, Daranyi + -++. 
Case 3: B.S. 1.44 hours, Lipase 33 minutes, Daranyi-+ -+-+. 


In the two-stage thoracoplastic operations we found that it was better to 
make the interval between the two stages dependent on the blood picture. 


Case No. 10 
Date Clinical X-Ray B.S.| Lip. | Darany | Mant. | Tem Pulse |Weight| Sputum 
Findings Plate Ate i y ; Dp P 
4-4-23 |LFibr. Cas. |LFibro, Cas. 1 Box 
Thick Ent. Pleur. +++ 
Pleura. Base} Base 
RInf. Apex. |RInf. Apex. 
2-8-24 Thor|acoplas|tic 
6-3 Phre|nicotom|y 
3-19-25 ae Typ. Br.|LGood 1.44) 31 +++ | ++++ | 98-99 84 152 Scanty 
Collapse Neg. 
ee Lobe 
Pleur. & Fine 
wee Rales 
RO. K. OnuK: 
5-15 |LMoist. Hilus|LG. Coll. 1.54] 28 +f | +++ | 97-98 80 1524%4| Scanty 
& Base Neg. 


Goods. Coll. 
RO. K. RO 
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Case No. 11—Pattent H. (See chart). Five weeks after the first stage 
there was a decided improvement of the blood picture, and it was not 
deemed necessary to delay the second stage. After the second stage opera- 
tion there was short impairment of the blood values which was very soon 
followed by continuous improvement. 


Case No. 11 
Date spostaee res B.S.| Lip. | Darany | Mant. | Temp. | Pulse |Weight] Sputum 
1-13- |LNormal LO.K. 411 | 501 | ++-++-+ +-- 96-99-4] 78-120] 120144 ae 
RUp. & RFib. Cas. 
Middle R. Up. & 
(Fibro-Cas.)| Cav. in Apex 
Low Mtfd. Fibrosis 
(Fibrosis) 
1-14- Pneu|mothiorax (Fajilure) 
1-20- Thor/acopliastic I 
2-13- |LFine Inf. LO.K. 1H101} 42 Serleeta ae 116 46 Box 
Left Low. (Hilus) +++ 
(Lingnea) 
RUp. Diff. |RGood 
Inf. GC Cons. | Coll. Up. 
ee NO. Tub. 
E: 
2-14. Phre/nicotjomy (Rt|. Side) 
2-26- |LO.K. LHilus. 1H 201] 47 ++ Nor. Nor. 114 
RO.K. RG. Surg. 
Coll. Up. % 
High D. 
2-27- Thor|acopllastic II (|Rt. Side}) 
3-18- |LSmall Focus|/LHilus 1.34, 30 |; +4+++4+ |4+4+++ 976 |110 110 Iho 
Apex & Box + 
Lingnea 
RMoist. RG. Surg. Coll. 
Post. Up. 24] High Dia. 
4-29- |RMoist. RGood 40 34 +++ |++-++ | 97-98 |100 110 15 Gm. 
Throughout | Sugr. Coil. M.P.F 
LInactive LHilus 
5-16- |RMoist. RG. Surg. 50 35 +++ |+++-+ | 97-988 | 96-100) 11114) 14 Box 
Subsiding Collapse BYPASS: 


LInactive LHilus 
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Case No. 12—Patient Ro. (See chart). In this case, however, after 
the first stage of thoracoplasty a further postponement of four weeks was 
decided upon in view of the biologic findings. In spite of all, there was a 
rapid impairment of the blood values after the second stage operation, 
which shows that even the eight weeks interval was not sufficient. Un- 
fortunately, this patient believing that she was well, insisted on being 
discharged after the last operation. Her temperature was normal and 
her expectoration became scanty. (See difference between clinical and 
biological findings, values very low). 


Case No. 12 
Date Wade as B.S.| Lip. | Darany | Mant. | Temp. | Pulse |Weight! Sputum 
2-15-25|RF. Cas. RF. Cas. 2 41 aa ++-+-++ | 97-100} 80-130) 117 ++-+++ 
ent. Cav. entire 
Up. Cavity Up. 
LFeu. Pleur. |LFibr. 
Rales 2-5 
Apex Front 
2-17- Thor acopl astic I S|tage 
3-10- |RGood.% RGood Coll. 53 32 cpaimcer tl sripmeme | cibestte |) Oe 12334] io Box 
Coll. Up. 4% 7 ie oe M. P. F. 
Sl. Moist. 
LInactive deren 
2- 
3-12- mest omy 
4-7- Thor acopllastic II |Stage 
4-23- |RGood Surg. |RGood Surg. 18 46 ++++ | ++-++ | 98-99 | 84-90 124 |1 G.M.S. 
Coll. Coll. Mod. 
PB: 
No. Moist. 
LO.K. LO.K. 
5-14- Disch pees (Agains|t basi lee Advijce) 

Case No. 13—Patient Beh. (See chart). After the first stage operation, 
in spite of apparent good condition, the blood values became unfavorable 
and based on past experience, the second stage was postponed until a more 
favorable blood picture may be obtained. 

Case No. 13 
Date Clinical X-Ray B.S.| Lip. | Darany | Mant. | Temp. | Pulse [Weight] Sputum 


Findings Plate 


— |] | | | | SF | | _____ 


1-29 |RFibr. Cas. |RFibro. Cas. | 271 | 52 ope ae Norm. | Norm. 81 4 Box 
Through Throughout we fof 
Cavity 
W. L. 
LAp. Inactive|LFibr. Apex 


3-4'A, R.'|,3-4 AOR. | 
Pneu|m o thorax I/mpossib le 


2-23 RFibr. Cas. |RSame 25 33 | +4+4++ ++ Norm. | Norm. 80 14 Box 
Up. 2-3 Occ. +++ 
Pleurisy Single 
Base Raise 

L1i-3 Up. LSame 
Inactive 

3-10 Thorjacopilastic I |Stage 

4-14 Phre nicotiomy 

4-28 |RSurg. Coll. |RFair Surg. 26 | 36 +++ | +++ |Norm.}| 100 80 | 4 Box 
Moist. Collapse Pos. 

LInf. Up. % |EHilus Into 
Active Up. &% 
5-15 |RG.S. Coll. |RG. Surg. 29 ara9 +++ | +++ | Norm. | 80-100 
Coll. Up. % 


p-. 4% 
CMoisture High Dia. 
LSI. Active |LFibr. Up. % 
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CASES IN WHICH THORACOPLASTY WAS PROPOSED AND 
NOT PERFORMED 


Case No. 14—Patient F. C. (See chart). The biologic findings in this 
case were remarkably good from the start, and it was deemed advisable 
to abandon the idea of operation. 


Case No. 14 
Date Findiees ee B.S.| Lip. | Darany | Mant. | Temp.| Pulse [Weight] Sputum 
1-25 |RFibrosis RFibrosis Up. | 4H | 35 |-+—++]++++4 | Norm. | Norm. 75 Sc. + 
Up. 2-3 2-3 Encale. 
Encap. Cav.| Cav. 2-3 
Up. 1-3 
LApex. LMin. Fibr. 
Inactive Apex. 
3-4 RSame RSame 4H +++ |++-++ | Norm. | Norm. 78 raja 
LSame LSame | 
4-7 RSame RSame 4H ++ +++-+ | Norm. | Norm. 78 Scanty 
Sl. Active Neg. 
LClear LSame 
Disc/har¢/ed 
Case No. 15—Patient Pos. (See chart). In good general condition, but 
having unusually low blood values, on account of which operation was con- 
sidered unsafe. His early unexpected death proved the correctness of the 
blood picture as a guide. It is noteworthy that the patient had an ab- 
solutely negative Anergy four weeks before his death. 
Case No. 15 
Date Sindines oe B.S.} Lip. | Darany | Mant. | Temp. | Pulse |Weight! Sputum 
2-15 |RFibr. Cas. |RCas. Ent. Up.| 16 96-100} 78-100} 137 1 Box 
Up. & Mid. | & Mid. Lobes + -b-F 
LFibr. Apex. |LInfil. Middle 
Part Up. 2-4A.R. 
Lobe 2-4 
A. R. 
3-13 |RProgr. RProgr. 26 ++++ |] Neg. | 96-100} 90-110} 119 ees 
LProgr. LProgr. eal ang 
Critijcal 
4-5 Died 
PHRENICOTOMIES 


Our biological findings agree with the clinical experiences of Sauerbruch 
and Brunner. The former does not consider phrenicotomy an independent 
operation; the latter admits that under especially favorable conditions in 
purely lower lobe lesions phrenicotomy may turn the tide in the case. 
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Case No. 16—Patient Schi. (See chart). Blood values four months 
after operation same as before. 


Case No. 16 
Date att ae {PA B.S.| Lip. | Darany | Mant. | Temp. | Pulse |/Weight| Sputum 
9-12- |R¥Fibro. Inf. |RDense Fibro- ++ 96-99 | 66-102} 112 Sc. 
R. Up. Lobe} Caseous Inf. Se 
GMod. Amt.| Up. L. 
of Moisture 
LClinic LFibrous. 
O.K. 2-3 R. 
12-12- Pneu|moth|orax Faijlure 
j-13- |LSame LSame 401 | 321 +--+ ++(F) | 96-986} 78-106} 120 
RSame RSame 
1-15- Phre|nicot|jomy 
2-23- |RFrosis C RDiaphragm | 55 50 +++ ++— | 97-99 | 80-100] 123 Neg. 
Cons. Moist.} High +++ 
Up. &% 
LO.K. LO.K. 
3-27- |RSame RSame 46 30 + +++ | 97-99 | 80-90 121 Scanty 
Fior. Up. % Neg. 
LO.K. LO.K. : 
4-29- |RSame RSame 46 34 ee ++-+- | 96-984} 80-100) 12014) Scanty 
LO.K. LO.K. _|M.P.S. 


Case No. 17—Patient Ret. (See chart). After phrenicotomy there is a 
continuous lowering of blood values with progressive impairment of the 
lung condition on the other side, in spite of a comparatively good Allergy 
and the high Lipase contents. 


Case No. 17 


Clinical X-Ray . 
Date Findings Plate B.S. | Lip. 


ff eS SC | | | | 


1-15- |RFibr. Cas. |RThick Pleur.| 201 | 44 do +++ | 97-99 | 80-110} 117 2 Boxes 
Inf. Up. & Exten. Cas. bb 
M. Lobe. Cavities 
Large Cav. 
LApex. of L.|/LHilus 
Lobe. Fine | Tbe. 


Darany | Mant. | Temp.| Pulse |Weight] Sputum 


Fibro. Inf. 
(Inactive) 
1-20- Phre|nicot|jomy 
2-24- |RSame RSame 19 | 34 +++ | +++ | 98-99 | 80-90 | 116 | ++++ 
LInadd. LProg. 
Infiltr. of 
Lower Lobe. 
3-27- |jRCas. RCas. 16 28 --e ++4-++ | 98-99 | 80-90 120 | 2 Boxes 
Entire Entire ; M.P.S. 
LSame LSame 
NotS|uitab/le 
5-15- |RCas. RCas. 21 32 ++ ++ 96-992 | 78-120} 124 | 2 Boxes 
Ent. Ent. .P.S; 
LFibr. Inf. |LFibr. 
Ent. Apex. 


Nephr. 
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Case No. 18—Patient Red. (See chart). Same picture as in Cases No. 


1 and 2. No improvement after phrenicotomy. 


According to the blood pictures, phrenicotomy seems to offer the best 


chance to patients having partial pneumothorax with basal adhesions. 


| aA | 
Case No. 18 
Date Windies Rey B.S.| Lip. | Darany Mant. Temp. oe Weight 
3-11- |RFibr RApex 56 28 +++ |+++-+ |] 96-99 | 84-100} 138% 
Apex Inf 


LCas. Up. Cas. 
Fibr. Low. Up. 


3-24- Phrejnicotjomy (Le|ft Side) 
3-31- |RSame RInf. Apex 56 29 ++-+-+ | 97-98 | 80-100} 139 
LCas. ent. LCas. ent. 
Cav. 
Pneu|moth|orax Faijlure 
4-23- bel Inf. |RSame 45 28 | +4+-++ | ++-+-++ | 97-99 | 80-110} 140 
pex 
LCas. LSame 
Ent. 


Dies aiees against |Medical| advice}. 


| CMF 
i 48H! oF 
id Ut, 


Case No, 19—Patient Pol. (See chart). Decided improvement of hemo- 
clinic status, immediately after phrenicotomy. B.S. before operation 1 
hour 49 minutes; after operation, 2 hours 58 minutes. Other blood tests 


showed similar improvement. 


Case No. 19 
Date aise ees B.S.| Lip. | Darany | Mant. | Temp. | Pulse |Weight 
10-24-24 Pneu|moth|orax Stairted 
2-18- |RGood R60% 1H49 | 30 |+—++) ++4++ | 98-99 | 76-90 | 128 
Coll. Collapse 
2-24- Phre|nicotjomy 
3-17- |RCompl. R80% 2H58| 34 Neg. | ++++ | 97-99 | 60-90 125 
Coll. Coll. 
LO.K. LSame 
4-23- _|RSame RP. Coll. 1.17} 30 +— |++4++ ] 986 90 130 
Adh. Base 
Apex 
LO.K. LO.K. 
5-15- areas RSame 2.04) 31 +— ++-+--+ | 97-98 | 78-100] 130 
tx 


LO.K. LO.K. 


Sputum 


3-27 
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Case No, 20—Patient Di. (See chart). This case is far more interest- 
ing than Case No. 1, inasmuch as it not only shows the favorable effects 
of a phrenicotomy in cases of pneumothorax with basal adhesions, but 
proves what we have endeavored to show, that the clinical picture is less 
reliable than the indications furnished by the biologic examinations. This 
patient requested—after phrenicotomy—;on account of his excellent condi- 
tion, normal temperature, etc., that his pneumothorax be discontinued. 
Shortly thereafter a rapid continuous lowering of blood values was ob- 
served. After resuming pneumothorax treatment a very marked improve- 
ment of the blood picture was obtained, surpassing the best values noted 
before phrenicotomy. 

In thoracoplasty cases, phrenicotomy should be performed between the 
two stages, or after the second stage. It seems that the action of the 
diaphragm should be preserved during the period of rapid compression 


following thoracoplasty. 


Case No. 20 
wdues ae B.S.| Lip. | Darany | Mant. | Temp. | Pulse Weight! Sputum 
RApex. Inf. |RAp. Inf. 1 Box 
Few Foci +++-+ 
a eel Bi 
LCas. ent. LCas. ent. 
Pneu| mo t/horax 
Phre|nicot|jomy 
RF¥ibr. Inact. |RFibr. Ap. 1.07} 33 oa ea +-+-+- N. N. 160 ly Box 
++-+--4 
LG. Coll. L75% Coll. 
High Dia. 
Pneu|] mot|horax Djiscontin|ued 
RInact. RFibr. Ap. 45 44 }++4+-+] +++ | 97-100} 80-110) 160 Pate d 
LPtx. Part. |LPtx. Part. fa 
Absorbed Absorbed 
Pneu| mot/horax R\/esumed 
RFibr. AP. |RSame 40 28 a aL ++-- N. 80-100} 15614| 14 Box 
a +++4 
LPtx. Part |LPtx. Part. 
High Dia. 60% 
RInact. RFibr. Ap. 1.59] 26 aR +4+++ N. N. 159 2 Gms 
Mod 
P.S 
L75% C. LC. Coll. 
RInact. RFibr. Up. 1.44] 29 +. +--+ N. N. 165 |Sc. Neg 
ILC. Coll. LC. Coll. 
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Case No. 21—Patient Mo. 
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(See chart). After the first stage operation 


a bronchitis developed, which was also reflected biologically by a lowering 
of the blood values, 


Oo Oo fF J oF |] | Os § 


Clinical 
Date Findings 
7-11-24|LFibr. Cas. 
Up. 2-3 
Cav. Up. L. 
RFibr. Ap. 
Inactive 
9-11 LProg. 
RSame 
10-10 
11-14 |LFibr. Cas. 
Adhes. 
RFibr. Apex. 
11-18 
12-30 LSurg. Coll. 
Moist. 
RApex Inact. 
1-8 
1-16 
1-25 LS. Coll. 
Moist. 
RActive 
2-4 
3-4 LS. Coll. 
Moist 
R Moist 
Up. % 
4-7 LSame 
RMoist 
5-6 LS. Coll 
Moist. Dec. 
R Moist. 
Decr. 


Case No. 21 
groans B.S.| Lip. | Darany | Mant. 
LFibr. Cas. 35 80 ++ 
p. 2-3 
Cav. Up 
Lobe 
RFibr. Ap. 
25 90 +++ 
Pneu|motthorac Sjtarted 
L40% Coll. Aa 
Adh. Apex 
RSame 
Thor|acopl asty I Stjage 
LS. Coll. Up. | 1.41 +++ 
RApex Inf. 
4A.R. 


Phre/nicot}jomy 


Acutle Bro|nchitis 


LS. Coll. High] 52 171 a Aa 


RApex.. Inf 
4A. 

Thor|acopljastic II |Stage 
LS. Coll. Ent. | 1.37] 28 + wet 
RInf. 4 Up. 
LSame 1.45] 27 + ++ 
RSame 
LSame 2.56} 28 + — ++-. 
RSame 


Temp. 


Pulse |Weight}] Sputum 


97-100) 90-110 


97-101} 80-110 


80-108 


90-110 


54 


58 


55 


55 


56 


57 


55 


43 Box 
aieateets 


Incr. 


+++ 


Occ. 
Neg. 


Occ. 
Neg. 


Occ. 
-+ 
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Finally, I would like to present an interesting case of pulmonary abscess. 


Case No. 22—Lung Abscess—Patient Ls. (See chart). After pneumo- 
thorax, improvement of the blood picture. After thoracotomy, unexpected 
lowering of hemoclinic status calling for more conservative treatment. 
Bronchoscopy was resorted to, with very good results and patient was 
discharged apparently cured. 


Case No. 22 
Date ean peas B.S.| Lip. | Darany | Mant. | Temp. | Pulse |Weight| Sputum 
11-18 |RAbscess RAbscess Neg. 98-100) 80-110} 126 | 2 Boxes 
Low Lobe L. Lobe. Neg. 
LO. K. LO. K. 
12-20 Pneu| mo t/horax 
1-3-25 |RP. Ptx. R75% Coll. 541 at NG N. 130 1 Box 
Adhes. Neg. 
LO. K. LO. K. 
1-17. |RP. Ptx. RSame 1.23} 32 | ++++/++++] N. 80-120] 128 oe Box 
eg. 
LO. K. LSame 
2-3 Thor|acotjomy 
2-17. |RAbscess REvid. of 47 47 |}++++) +++ | 98-100} 80-110} 122 14 Box 
Dim. in size] Thor. Abscess Neg. 
x: 
LO. K. LO. K. 
2-28 Bron|chos|copy & | Treatmient 
3-13. |RFine Moist./RAbscess 1.02] 27 = Dan ey > +++ N. 90-100} 124 ly Box 
Rales Smaller Neg. 
vie Abscess 
LO. K. 


O. K. 
4-27 |RNo. Moist. |RSI. Fibr. Base] 1.03] 36 +++ | +4+++ N. 80-110) 126 Neg. 
LO. K. LO. K. 


Disc|/harg/ed as Ap} parentl ly Cutne 


SUMMARY 


1. Increasingly positive Daranyi, gradually diminishing lipase-content 
to a very low point, strongly increasing rapidity of red blood cell sedi- 
mentation, in cases tending from allergy to dysanergy (as defined by v. 
Hayeck) are indications of a definite impairment, i.e. increasing activity 
of the tuberculous process, provided the treatment was purely hygienic 
and dietetic. 

2. Decreasing rapidity of blood-sedimentation, rising lipase-content 
with medium strong Daranyi and good allergy, indicate a tendency to im- 
provement of the disease. 

3. In judging our cases selected for operation—all one-sided lesions, 
excepting a few cases exhibiting minimal apical infiltrations in the other 
lung—great importance was attached to graduai, continuous rise of lipase- 
content of the blood, prior to operative interference, as this was considered 
an excellent index of the resistance of the system. (Our results coincide 
in this respect with those of other authors). 
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4. The above mentioned three tests were found very useful, as in 
treatment by spontaneous or surgical collapse, clinical findings, such as 
temperature, general well being, etc., as well as percussion and ausculta- 
tion in themselves fail to furnish a reliable picture of the activity of lesions 
and systemic toxemia. 

5. In patients presenting unfavorable reactions, as described in para- 
graph 1, operations should be postponed until decidedly more favorable 
reactions are obtained. Reliance should not be placed on clinical findings 
or impressions only. 

6. The interval between 1 and 2 stage of thoracoplastic operations 
should not be determined from the standpoint of the surgeon, but should 
depend on the results of the above named reactions, as otherwise there 
may be an unduly prolonged convalescence, or the danger of a sudden 
miliary dissemination of the infection. (A great lowering of all defensive 
forces due to trauma). 

7. Phrenicotomy alone appears to be without influence on the reactions 
under discussion, even in lesions confined to the lower lobes. In thoraco- 
plasty cases, phrenicotomy should be performed between stages, or after 
the second stage. It seems that the action of the diaphragm should be 
preserved during the period of rapid compression following thoracoplasty. 

8. It seems advisable, whenever possible, to perform pneumothorax 
before each thoracoplasty, for even an incomplete collapse will materially 
improve the blood reactions. 

9. Non-infected exudates of long duration do not seem to exert an 
unfavorable influence on the healing process. 

10. The after treatment of operative cases should take at least one year. 
Further medical supervision should extend over 2-3 years, as it generally 
will take at least as long as that to obtain normal blood reactions, even 
though patients may appear cured from a clinical standpoint after success- 
ful operations. 

In conclusion it is a great pleasure to express my sincere thanks for the 
cordial co-operation I have received from Dr. G. Kremer, the Medical 
Superintendent, who very kindly supervised the clinical review of the 
patients, and Miss F. D. Lesney, Laboratory Technician of Sea View Hos- 
pital, for her conscientious and painstaking performance of the tests 
described. 
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DISCUSSION ON PAPER BY DR. ENDERLE 


Dr. Felix Baum, Denver, Colo.: I agree with Dr. Enderle that 
the flocculent precipitation test is of greatest value in certain cases of 
pulmonary tuberculosis treated by surgical collapse. 

However, I wish to repeat what I said in my article, “Serum Precipita- 
tion Findings in Active Tuberculosis,” which was printed in the AMERICAN 
REvIEW OF TUBERCULOSIS in December, 1924, that the flocculent precipita- 
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tion test (Ring tests, Daranyi, Baum, Schumann, Matefy, Wasserman, 
etc.), is not specific for tuberculosis. It is positive in many non-tuber- 
culous cases where there is a destruction of tissue. I have found it in 
cases of nephritis, tonsillitis, typhoid fever, etc., but the reaction in these 
non-tuberculous cases is almost always faintly positive, whereas in active 
tuberculous cases it is medium or strongly positive. 

Therefore, all these reactions are of value only in connection with cer- 
tain clinical data. 


EXTRA PULMONARY SURGERY IN TUBERCULOSIS 


By C. E. Harris, M.D., anp F. A. Forney, M.D. 


WoopMEN, CoLo. 


WHILE the literature on tuberculosis is fairly abundant respecting 
operations on the thorax, little has been written regarding the surgery 
of associated non-tuberculous lesions in the tuberculous patient. Such 
scant comment would indicate that the curtain had been rather tightly 
drawn on this special field of therapy. One almost imagines a conspiracy 
to foreclose discussion. Doubtless it is more accurate to say either that 
little work has been done in this line or that the subject is not considered 
very important. 

Much of the little I have seen and heard on this topic has emanated 
from the surgeons. Their discussion has been marked by profound de- 
ference for the supporting opinion of the internists. Many assume that 
the attitude of the surgeon is one of unbecoming recklessness toward the 
pulmonary patient and that only for the saving presence of the chest man 
he would be thrown to the lions. However true this may be in communities 
where little tuberculosis is seen, it certainly is not the case where pul- 
monary therapy is in the foreground. I cannot believe that the internists 
hold a monopoly on conservatism. Moreover, I think it is fair to raise the 
question whether reaction has not gone too far in dealing with the 
tuberculous patient. While we have no pet formulas for the solution of 
this problem, we have reached some fairly definite conclusions as a re- 
sult of our surgical work at Woodmen and wish to present them for 
whatever toll of profit or loss they may carry. Certain it is that the silent 
treatment of this topic can hardly be more profitable than “absent” treat- 
ment. a I 

This subject has been brought rather forcibly to our ‘aheanee iunene 
the past two years. During that time surgery has, without premedita- 
tion, played an increasing part in our therapy. Whether the same is 
true of institutions similar to the Modern Woodmen of America Sana- 
torium I cannot say. The results of this change have been interesting 
to me and can probably be discussed with profit. It seems fitting, at this 
point, to refer to certain phases of surgical treatment not included in our 
case reports. . 

We believe the dental department at Woodmen covers a very im- 
portant phase of treatment. We send all patients who are not acutely 
ill to the dental office for oral prophylaxis. Pyorrhea is treated, and teeth 
which cannot be saved are extracted under local anesthesia. Painful 
teeth, no matter if the patient is running active fever, are removed if 
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extraction is indicated. Impacted molars are frequently drawn under 
block anesthesia even though the patient is free from symptoms. We 
believe such work may forestall future trouble and can be done with 
greater safety and profit to the patient while he is under sanatorium 
treatment. There is no reason to think this policy will be modified. 
While we have no nose and throat department at Woodman, a small 
number of patients have been referred to the specialists for correction of 
deflected septa and lesser procedures in the nasal field. The results have 
been gratifying. It is our conviction that tuberculous patients can risk 
the average nose operation more safely than a tonsillectomy. I might 


add that had we a resident nose and throat man at Woodman he would 


accomplish vastly more in the treatment of non tuberculous lesions than 
with the tuberculous infections of the mouth and throat. 

Ischio-rectal abscesses are frequently encountered as a complication of 
pulmonary tuberculosis. ‘They are opened at the earliest possible moment 
under novocaine. The patient is instructed to keep the wound clean and 
to forget his fistula so long as he is free from pain. During the past 
seven and one-half years 4000 patients have been admitted to Woodmen 
Sanatorium. In no case have we seen anything even approaching an 
indication for the radical treatment of an ischio-rectal abscess. I hope 
to hear some surgeon explain why a rectal fistula should ever be treated 
radically, under general anesthesa, unless tuberculosis has been excluded. 

While our principal interest is centered on the surgery of non tuber- 
culous lesions, a few patients with such lesions are included in this re- 
port in order to give a general survey of our surgical work over a given 
period. Our report covers a little more than two years time and in- 
cludes 27 operations performed on tuberculous patients. The total group 
from which these operative cases were selected numbers approximately 
1100. ‘The tonsillectomies were done under novocaine anesthesia. Ni- 
trous oxide, oxygen and ether were used in all other cases except one. 
We have divided our patients into emergency and elective groups. 

In the emergency group there were ten operations, as follows: Tra- 
cheotomies two, acute appendicitis six, abdominal tuberculosis two. Both 
tracheotomies should properly be classed as operative deaths as the pa- 
tients survived but a few hours. We believe operation should have been 
done earlier in one case. It was attempted in the other patient solely for 


humanitarian reasons. The anesthetic was novocaine. 


Of the appendectomy cases three were far advanced and three moder- 
ately advanced on admission. Five showed tubercle bacilli in the sputum. 
Four have made satisfactory operative recoveries and of these three 
were discharged as apparently arrested in two cases and quiescent with 


_hegative sputum in the third. The fourth case is still under treatment 


and shows no evidence of reactivation of his tuberculosis despite an 
acute peritonitis with a stormy recovery. Two cases, both classed as far 
advanced “B” did poorly. One developed a fecal fistula and died at home 


ten months later. The other, despite a turbulent convalescence, gained 
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twenty pounds in the four months following operation. He was given 
quartz light treatment, starting seventeen days after his laparotomy. He 
was discharged as improved. We have heard, unofficially, that this pa- 
tient is not doing well. The pathological report showed a beginning tu- 
berculosis of the appendix as well as acute infection. 

Two cases with extensive abdominal tuberculosis were operated, one 
for acute obstruction and the other for rapid loss of weight and subacute 
obstruction. The latter case had no active lung lesion. Both have died, 
the second case living but ten days. With such extensive pathology, there 
is little reason to think either case should have recovered under any con- 
dition even had there been no obstructive symptoms. 

Of the total group of ten emergency operations five were far advanced 
and five moderately advanced. Three had negative and seven positive 
sputum, one having been positive before admission. 


ELECTIVE OPERATIONS 


Of elective operations, other than tonsillectomy, there were seven, as 
follows: One tuberculous abscess of the kidney with total destruction 
of the viscus and an associated genital tuberculosis; one hernia, one 
cholecystectomy and four appendectomies. Five had negative and two 
positive sputa. Five were classified as moderately advanced, one in- 
cipient, while the renal case had no clinical tuberculosis in the lungs. The 
last case died six months later from exhaustion. One appendectomy, 
with a positive sputum, made a good operative recovery but had not re- 
gained his strength six weeks later on discharge. Operation was pro- 
posed because of persistent pain and loss of weight with a normal tem- 
perature. The other five cases were discharged with no evidence of re- 
activation of their pulmonary disease. 

We had nine tonsillectomies with one unfavorable result. Five were 
moderately advanced and four incipient. Two had positive and seven 
negative sputum. Of the negatives three had been reported positive 
before admission. ‘The unfavorable case is deserving of more than passing 
mention. While moderately active on admission, he responded nicely 
to treatment and had made a fine gain in weight. The sputum had be- 
come negative and the temperature had stood at normal for six months 
before operation. The total pre-operative period of treatment was eleven 
months. Because of an obstinate sore throat and incorrigible rheumatism 
in the arms and shoulders we believed tonsillectomy was justified. The 
operation itself was uneventful but despite careful nursing this patient 
never fully recovered normal temperature. His rheumatism and sore 
throat were greatly benefited but there is little doubt that his lung disease 
was definitely flared by operation. One other case showed a slight post- 
operative extension on his chest plate but was discharged as apparently 
arrested. | 

We desire to present radiographic reports on two patients which we 
believe emphasize certain points worthy of notice, 
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W. D. entered the sanatorium with moderately advanced pulmonary tuberculosis 
and a positive sputum. A chronic appendicitis had been diagnosed two years before 
admission and was, intermittently, strongly evident a short time after the patient 
entered Woodmen. As the barium meal suggested a filling defect in the colon 
we unwisely assumed an attitude of supposed conservatism during two subacute 
attacks. A few weeks later we were obliged to intervene during an attack of per- 
forative appendicitis, with marked peritoneal infection. The patient recovered, 
after a stormy convalescence, with no evidence of increased lung activitiy. Had 
there been no barium meal test it is our belief that this patient would have been 
operated earlier and under much more favorable conditions, solely on the clinical 
evidence. Conservatism affords a valuable background in the therapy of tubercu- 
losis. It should, however, be based on something more rational than inaction. 


The second case, R. K., moderately advanced, with positive sputum, was operated 
for acute appendicitis. The temperature remained high four days after operation and 
a lung complication was. suspected, the wound showing no inflammatory reaction. 
Four days later a stitch hole abscess was found but as the temperature remained high 
despite good drainage a chest plate was taken in the ‘horizontal position. It showed 
a definite extension in the right lower lobe. Such a procedure is not only more 
dependable under postoperative conditions but more humane than a physical examina- 
tion of the chest. Moreover, all concerned were forewarned of the need of prolonged 
and exacting rest. The subsequent clinical record has been satisfactory. 


We believe there is nothing very startling or revolutionary in these 
case reports. We do believe that they are somewhat heartening. We 
would modify the statement of Wetherell made eight years ago that the 
tuberculous patient is always a sub-standard surgical risk. It would be 
better to say that tuberculous patients as a group are sub-standard. The 
nub of the matter as we see it is that the surgical prognosis of institu- 
tionalized tuberculous patients is decidedly better than with the rank and 
file of such patients operated under other conditions. To deny this as- 
sertion is simply to question the broadest and best-founded principles 
governing medical practice. Is it not reasonable to believe that the lung 
patient who has been carefully observed for weeks or months before 
operation and who can receive like care for months following operation, 
has a better outlook than one who passes through the usual surgical 
routine of a general hospital? If study, protective care and team work 
mean anything in medical practice they certainly are in highest demand 
for the surgical treatment of the tuberculous patient. 

Another factor of considerable importance relates to the practical 
psychology of the situation. Rarely do we have the slightest difficulty in 
gaining consent for surgical treatment. On the contrary patients fre- 
quently ask for it before we are ready to assent. We have more re- 
fusals for artificial pneumothorax at Woodmen than for major surgical 
procedures. This may be due to the fact that patients are reluctant to 
undertake a treatment which should often be prolonged for years.. The 
hope of prompt and radical relief naturally carries a greater appeal. 
Moreover, the average sanatorium patient is probably more familiar with 
the failures of pneumothorax than with those of major surgery. The 
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patient who enters a sanatorium for a sojourn of several months has, in 
a sense, dedicated himself to the cause of good health in a measure not 
equalled by the business man who takes a four weeks’ vacation for an 
appendectomy. If there be anything in Crile’s teachings regarding the 
purely psychic factors in surgical shock, certainly the tuberculous patient, 
as we have observed him, has a definite advantage. 

Always stipulating the need of a conservative background, it is our 
hope, our belief, that while the surgery of tuberculous lesions is definitely 
on the wane, that of associated, non-tuberculous lesions in sanatorium 
practice will increase. Such practice will certainly follow if we cease 
to treat the lung patient merely as a case of tuberculosis and look at him 
as a problem in medicine, to be considered from every clinical angle. 
Properly balancing the factors of risk and resistance, considering the 
individual patient as a productive unit, those of us engaged in institu- 
tional work have a right, in all good conscience, to anticipate his future 
needs and disabilities while he is in the best possible position for cor- 
rective measures. 

Another factor in this problem relates to what we may term the shift- 
ing scene in tuberculosis. Eight years ago one patient in every ten ad- 
mitted to the Modern Woodmen of America Sanatorium was classified 
as “non-tuberculous” or “non clinical tuberculosis.” Today the ratio 
stands at one to five. The leavening propaganda for early diagnosis is 
is at work. Probably some of this group of twenty per cent. are actually 
tuberculous in mild degree. Certain it is that many of them owe their 
disability to focal infections. Frankly admitting that tuberculosis cannot 
be wholly excluded in some cases, it has seemed to us prudent to eliminate 
their focal infections under conditions which we deem most favorable. 
To the best of our knowledge no patient so treated has subsequently de- 
veloped tuberculosis. 

There are many ill-founded traditions in medicine as in other fields 
of human endeavor. One of these postulates that the pulmonary patient 
may suffer an exacerbation of his tuberculosis several months after opera- 
tion, even though he apparently made a good operative recovery. Where 
this belief gained currency or upon what scientific base it stands I cannot 
state. I believe there is little in the pathology of tuberculosis or in clinical 
data to justify it. Since we know full well the tendency of tuberculous 
patients to relapse, that many either cannot or will not properly care for 
themselves after leaving the sanatorium, is it not more rational to search 
for the causes of failure in the patient’s immediate environment? When 
a patient with pulmonary tuberculosis has his appendix removed in June, 
leaves the sanatorium in September apparently arrested, with definite 
clearing of the lung fields clinically and by radiograph, and proceeds to 
reactivate his disease in December, we submit that it is straining scien- 
tific credulity to the uttermost to ascribe the relapse to an operation six 
months removed. 

To anticipate, it will doubtless be said by some that certain patients 
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who are handling their lung disease nicely will inevitably suffer relapse 
if treated surgically. Granted. We decline, however, to be governed 
by the cold logic of the test tube and animal experimentation in attempt- 
ing a solution of this problem. The decade just past has witnessed a 
definite decline in tuberculous orchidectomies, but guinea pig autopsies 
are not responsible for the change. No longer do we see wholesale 
surgery on tuberculous bones and glands; but no serum reaction prompted 
the reform. The ancient practice of drastic preoperative purging gave 
way to more conservative treatment because the surgeon found that his 
strangulated hernias and other emergency operations commonly had a 
smoother recovery than those prepared in orthodox fashion. These 
changes have been the direct product of clinical observation. In like 
manner our interest in this question has been quickened by the unex- 
pected and brilliant results of emergency operations on patients with 
active pulmonary tuberculosis. We have had our failures and disap- 
pointments. We shall have others; but we cannot see our way clear 
to throw the whole issue in the discard because of occasional untoward 
results. In the surgery of the tuberculous, as in other medical problems, 


we are not bound by a standard of infallibility. What surgeon is so 


eminent that he claims 100 per cent results in the most favored type of 
elective operations? As we see it, when time and observation have made 
clear the way, we are bound to follow that path which leads to the great- 
est good for the greatest number. This question cannot be settled either 
by slavish conformity to orthodox conservatism or reckless allegiance to 
radical teaching. There is much that can be done surgically for tuber- 
culous patients. We can determine the possibilities and limitations of 
such treatment only by thoroughgoing clinical study. “Nothing ventured, 
nothing gained” may well apply in this discussion. Conservatism, with 
just a dash of daring, will eventually develop a surgical policy that 1s 
rational, balanced and satisfying. 


CONCLUSIONS 


Tuberculous patients, as a class, are definitely sub-standard surgical 
risks. The surgical prognosis is materially bettered for tuberculous pa- 
tients who have institutional treatment or its equivalent. 

Critical, or emergency situations, in tuberculous patients not actually 
moribund, should commonly be handled as if the patient had no clinical 
tuberculosis. Such practice, in the aggregate, is not only rational but 
humane. 

Dental and nasal surgery afford safe and fruitful fields of work in tu- 
berculosis. The prognosis in such work is decidedly above the level of 
general surgery on the tuberculous. 

Tonsillectomy has a prognosis which is more unfavorable than the 
gravity of the operation would suggest. There is, nevertheless, a legit- 
imate field for such treatment in tuberculous patients. 
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Preoperative and postoperative stereograms of the chest are valuable 
in determining the patient’s fitness for operation and especially the prog- 
ress of his case following surgical treatment. 

The rationale of surgical treatment for tuberculous patients is not 
based on the possibility of occasional untoward results. Only those prin- 
ciples which yield the greatest good to the greatest number have a right 
to survive. 

“Conservatism and study of the individual patient” rather than any 
arbitrary rules should decide the question of operative treatment. With 
time and more extended observation it seems probable that the surgical 
treatment of associated lesions in pulmonary tuberculosis will occupy a 
larger place than it holds today. 


We acknowledge, with thanks, assistance received from Dr. L. H. McKinnie and 
Dr. Harry Woodward of our surgical staff. 


DISCUSSION ON PAPER BY DR. HARRIS AND 
DR. FORNEY 


Dr. I. D. Bronfin, Sanatorium, Colo.: Drs. Harris and Forney 
presented the subject very clearly, but a word of warning will not be con- 
sidered out of place. Surgery in the tuberculous divides itself into the 
two well accepted divisions, namely, the emergency operation and the 
operation of choice. No one can question the necessity for surgical inter- 
ference in the case of acute appendicitis, strangulated hernia or perforated 
gastric ulcer. No matter how advanced the pulmonary lesion, such opera- 
tions have to be undertaken, but I am somewhat dubious about tonsillec- 
tomies or submucous resection for deviated septum. Mere tonsillar hyper- 
trophy or septal deviation are no indications for surgical interference. In 
either event, this matter should not be left to the decision of the otolaryn- 
golist. It is up to the clinician to determine whether or not a patient’s 
symptoms warrant the risk of such operation, and you will all concede 
that such comparatively minor operations in the tuberculous are often 
fraught with disastrous consequences. I know of many cases whose 
pulmonary lesions became reactivated following tonsillectomy; even when 
the operation was done under local anasthesia. 


INDUCED PNEUMOTHORAX* 


A PLeEa For 1ts WIDER APPLICATION IN THE [TREATMENT OF 
PuLMonarRY [TUBERCULOSIS 


By I. D. Bronrin, M.D., E. NEtson, anv J. Zarit, M.D. 


SANATORIUM, COLO. 


CoLLAPSsE therapy is based upon the broadest principle, now accepted 
as an axiom, that rest is of paramount importance in combating tuber- 
culosis. It is no longer necessary nowadays to expatiate on the curative 
value of rest. Nature was first to show us the way, for in illness we are 
either forced or inclined to limit our physical activities. The natural 
course of chronic phthisis, however, is characterized by long remissions, 
during which the individual is often enjoying such excellent health as to 
give him a sense of false security in the belief that an actual cure has 
been attained. That an actively progressive and ulcerative lesion can de- 
velop during such remission period without manifestations of strikingly 
acute symptoms, is a sad phenomenon with which every phthisiologist is 
familiar. It has been the experience of many to find an advanced bilateral 
and very extensive pulmonary involvement with a history of clinical symp- 
toms of only three or four months’ duration. The discrepancy between 
the history and the physical findings is usually explained on the assumption 
that the patient had been ill with tuberculosis for many years without 
being aware of its existence.. This explanation is unquestionably plausible, 
but the problem as to what to do to prevent the onslaught of the disease 
remains unsolved. Rest, local or general, is at this advanced stage of 
little value, or at best proves to be only palliative. 

The Sanatorium of the Jewish Consumptives’ Relief Society has treated 
in the last 20 years 4,926 patients. i these, sixty-one per cent had had 
previous residences in institutions, and at the time of their discharge were 
considered quiescent and able to resume responsibilites of life. Over 
ninety per cent. of our patients were classified upon admission as far 
advanced, and the mortality was 27.4 per cent among men, and 26.2 per 
cent among women. These figures are appalling and bespeak a flaw in 
the modern sanatorium treatment of tuberculosis. 

General rest alone is evidently not sufficient in a great many cases to 
cause an actual arrest. Quiescence in tuberculosis should therefore be 
looked upon as a smouldering ember which, under adverse conditions of 


* From the Sanatorium of the Jewish Consumptives’ Relief Society, Sanatorium, 
Colorado. 
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life—the usual plight of the average consumptive—turns into an uncon- 
trollable conflagration. 

It has been stated that one of the reasons why pulmonary lesions fail 
to heal or heal but slowly is the constant distention of the lungs, rendering 
the coaptation of the diseased parts impossible. Recalling the additional 
physiological fact that as a result of the act of normal respiration the 
lungs contract and expand about thirty thousand times a day, we begin 
to wonder how healing ever does take place. 

It seems that surgeons were the first to appreciate the value of local 
rest to a diseased organ. The splint is one off the oldest mechanical appli- 
ances. ‘I'he effect of motion or friction in disseminating infection from a 
suppurating focus has been observed by surgeons long before rest came 
to be recognized as a sovereign remedy in phthisis. It was probably for this 
reason that Murphy1 became the staunchest advocate for administering 
pneumothorax in the early stages of the disease. He? stressed his belief 
that the indications for pulmonary immobolization are the same as for the 
immobolization of surgical tuberculosis in any other portion of the body. 
His conclusion, based upon a large clinical experience, was that the earlier 
the treatment is begun the better the prognosis. 

With a better understanding of the pathology and evolution of pul- 
monary tuberculosis, it is all the more surprising to note the conservatism 
which many observers entertain with regard to the use of pneumothorax. 
Thus Boas,* basing his opinion upon experiences with advanced cases, 
believes that “the place which pneumothorax treatment should occupy in 
the treatment of tuberculosis is analogous to that which radium occupies 
in the treatment of cancer.”’ Ringer* though somewhat more optimistic, 
sums up his attitude by saying that “the patient often gets a reprieve for 
a year or two, and that means a good deal.” He, like the preceding author, 
had in his series chiefly advanced cases, and used collapse therapy as a 
palliative measure only. Nevertheless, 30 per cent of his 101 cases showed 
marked improvement and freedom from invalidism. Minor,° though 12 
of his 100 advanced cases were restored to working efficiency and 20 had 
their lives prolonged with comparative comfort from a few months to 
two years, criticized Murphy by saying that “if Murphy had been as good 
a tuberculosis specialist as a surgeon, he would not have recommended its 
use in early cases.” Minor evidently does not take into consideration the 
possibility that, if pneumothorax had been administered to his 44 unsuc- 
cessful cases during the earlier stages of the disease, he probably would 
not have found so many extensive pleural adhesions which, as he himself 
admits were the chief causes for his failures. 

Among the numerous American observers whose experience entitles 
them to definite views, we do not find any, with the exception of Murphy 
and Floyd’ who advocate or approve collapse therapy for cases with 
unilateral pulmonary lesions in the absence of constitutional evidences of 
toxemia. The general trend of opinion seems to be that, as long as there 
are no active symptoms and the case is otherwise doing well, the pulmonary 
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lesion per se requires observation only. Beggs,’ from an experience with 
100 cases, thinks that earlier treatment by this method is very much to be 
desired, but hesitates to make such recommendation on account of the 
frequency of complications, chiefly pleural effusions; yet, he is cognizant 
of the fact that pulmonary tuberculosis is not a “typical self-limited dis- 
ease’ and that the “trend of the advanced case is toward death with an 
ever increasing rapidity.” Barlow and Kramer,® in discussing the indica- 
tions for selective collapse, state that the method is suitable for those who 
are not beyond the hope of recovery but still are in need of additional 
assistance besides that afforded by the ordinary treatment. Whether one 
may infer from this that cases with stationary pulmonary lesions, even 
when ambulant and afebrile, should be subjected to this treatment is diffi- 
cult to tell. Matson® and his associates reporting on 423 cases, with 
special reference to the behavior of the contra-lateral lung, state that 
all their patients received previous sanatorium treatment, many of them 
having been under observation for long periods of time, receiving all the 
benefits from climatic, dietetic and hygienic procedures. They considered 
this delay very unfortunate, because when they were “obliged to resort to 
an artificial pneumothorax” they were unable to introduce air on account 
of the presence of adhesions. From this statement one can see very 
clearly the dangers incident to delay in treatment. Although experience 
has taught some observers to institute collapse therapy much earlier than 
orthodoxy permits, yet it seems that the afebrile and ambulant case, with 
no symptoms other than cough, expectoration and bacilli-laden sputum is 
still permitted to shift for himself, or is allowed to “cure” in a sanatorium 
until discharged as “quiescent,” only to return in due time with urgent 
indications for interference, and be informed that he can not receive gas 
on account of adhesions. 

This in brief is the present day status of a remedy which is ac- 
_ knowledged by all to be superior to any other method thus far advanced 

in successfully coping with a disease whose tendency, if left alone, will in 
the majority of instances, progress slowly or rapidly to a fatal termination. 

If we accept as a correct procedure that a joint should be splinted as 
soon as a diagnosis of tuberculosis is established, there is no reason 
why measures similar in effect should not be instituted in a case of open 
pulmonary tuberculosis even when limited to one or even part of one lobe. 
No one hesitates to recommend the removal of a tuberculous kidney even 
if only slightly diseased, because the danger of spread of infection to 
the bladder and thence to the other kidney is clearly recognized, but uni- 
lateral pulmonary tuberculosis, though potentially if not actually as 
dangerous as the tuberculous kidney, is left alone, awaiting first the devel- 
opment of urgent symptoms. 

This is not intended to minimize the value of general rest. We know 
that rest is capable of preventing a spread of disease and is a factor in 
promoting healing by fibrous tissue, but when we consider Bushnell’s?° 
rational explanation of the mechanical factor responsible for the spread of 
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infection, a doubt arises as to whether we are justified in relying solely 
on general rest. Bushnell asserts that the diseased lung area, having lost 
some of its elasticity, expands less than the neighboring healthy portions, 
while at the same time it contains a greater amount of fluid from an 
increased circulation of lymph. It is thus possible that there is established 
a suction action of presumably contaminated lymph from the focus into 
the healthy lung tissue through the anastomosing lymph channels. This 
sounds plausible, and can readily account for the many cases which prove 
refractory to the most ideal sanatorium regimen, and progress from the 
incipient to the far advanced stage of the disease. General rest alone evi- 
dently can not stop the continuous expansion and contraction of the dis- 
eased lung, nor check the cough which taxes to further capacity the func- 
tion of the diseased lung. 

Illustrative of the views expressed above, the following cases are briefly 
cited: 


F. C., case No. 4752, age 24, nurse, admitted January 1921 with a history of 
insidious onset a year prior to admission with increasing weakness, cough, expectora- 
tion and positive sputum. Physical examination disclosed a right upper lobe infil- 
tration. Clinical course was apparently favorable. After six months of observation, 
we considered her physically able to resume her work. She pursued her occupation 
under an ideal environment until April, 1924, when, on account of low grade fever, 
frequent attacks of pleurisy, increased cough and expectoration, she sought re- 
admission. Physical examination at this time revealed a marked progression of the 
lesion, involving practically the entire right lung. Pneumothorax was attempted but 
no space obtained on eight trials. As a further evidence of broken resistance, acute 
otitis media became manifest in October, and the purulent discharge showed tubercle 
bacilli almost in pure culture. What can now be offered to this patient? Even 
thoracoplasty is not indicated in view of the grave toxemia. The question naturally 
arises: Could this relapse have been prevented if pneumothorax had been instituted 
during her first residence? 


J. L., case No. 4536, age 36, mechanic, admitted August 1, 1923 giving a history of 
insidious onset in 1921. Physical examination revealed infiltration of the left upper 
lobe and the right apex. During the first six months of residence, he had two febrile 
reactions up to 101,° lasting two to three days. In the intervals, he seemed to enjoy 
a fair degree of health. Yet, realizing the danger, we advised pneumothorax, but 
the patient refused as he was planning to return to France. A progression of the 
lesion steadily ensued with a corresponding increase in subjective symptoms, pleuritic 
pains being a marked clinical feature. In November 1924, several attempts were 
made to collapse the left lung but no space was obtained. Whether pneumothorax 
could have been successfully administered when first offered is a question. The dis- 
advantage of procrastination becomes apparent, however, in this case, as the repeated 
pleuritic attacks increased the tendency to failure because of the resulting adhesions. 


T. C., case No. 4565, age 21, admitted September 14, 1923 with a history of sudden 
onset with hemoptysis three months prior to admission. Physical examination dis- 
closed active involvement of the upper half of the left lung and an inactive apical 
fibrosis. During the first year of residence, no constitutional symptoms were apparent. 
The patient was afebrile and gained in weight, although the frequently repeated 
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physical and roentgen examinations failed to show any evidence of local improve- 
ment. Collapse therapy was therefore not seriously considered until July 1924 when 
a brisk hemoptysis suddenly occurred. For the following three months, the course 
was active and progressive. Pneumothorax was instituted in October, and although 
a complete collapse was obtained, the clinical course was not appreciably affected, 
because of a reactivation of the contra-lateral lung. 

The above report illustrates that hemoptysis, a grave possibility in every case of 
active pulmonary tuberculosis, is a potent factor in disseminating infection. From the 
testimony of the patient as well as from physical signs, the bleeding came from the 
left side and it is reasonable to suppose that had collapse therapy been instituted 
earlier in the course, hemoptysis would not have occurred and a spread of the lesion 
could have been avoided. 


S. K., case No. 4603, age 17, shipping clerk, admitted October 20, 1923 with a history 
of an acute onset four months previous to admission. Physical examination showed an 
active right upper lobe infiltration and an inactive left apical fibrosis. With the ex- 
ception of two febrile reactions, each lasting two days, the patient has been pursuing 
an apparently favorable course, although the physical signs are unchanged and the 
sputum is still positive. A so-called economic ‘recovery can be considered as already 
accomplished in this case but the question arises: Shall this young man be per- 
mitted to re-enter active life, thereby subjecting himself to an inevitable relapse or 
shall pneumothorax be instituted in order to prevent such a relapse? 


Our apparently radical attitude is strengthened by a personal experience 
with 143 patients treated by induced pneumothorax during the past five 
years. -These cases have been carefully classified with reference to the 
duration of the pulmonary disease prior to instituting pneumothorax and 


TABLE 1 


Type of Pneumothorax with reference to duration of Pulmonary Disease in a study of 
143 cases 


Group No. 1 Group No. 2 
Duration of Tsacnos 7 a 
i cone oF | 1-3 Years | 3-5 Years | 5-7 Years | 7-9 Years Ee Total 
Complete Collapse. 9 23 6 3 1 1 43 
Incomplete . 

Collapse....... 4 18 11 10 0 1 44 
Pocketed Space. . . 1 12 8 9 4 4 38 
ING Space ius 6. > 1 10 4 1 1 1 18 

Total Cases. ... 15 63 29 oo 6 7 143 


the influence of this time factor upon the type of collapse, the frequency of 
complicating effusions, the occurrence of accidental or spontaneous pneu- 
mothoraces and the clinical end results. Arbitrarily, we have divided our 
cases into two groups. Group 1 includes all those with a duration of pul- 
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monary disease not exceeding three years, while group 2 refers to all 
those whose disease exceeded that period of time. Reference to table 1 
will show that out of a total of 78 cases of group 1, a complete collapse 
was obtained in 32 or 41 per cent; whereas of the remaining 65 in group 
2, a complete collapse was present in only 11 or approximately 17 per cent. 
Further, of the 43 complete collapses in our entire series, 32, or 74 per 
cent, were in group 1, leaving 11, or only 25 per cent in group 2. This 
clearly demonstrates that the likelihood of obtaining a complete collapse is 
inversely proportional to the duration of the pulmonary disease. In other 
words, the earlier pneumothorax is instituted, the better the chance for a 
complete compression. 

Experience has shown that some of the factors which tend to vitiate 
results in collapse therapy are the so-called incomplete pneumothoraces, 
failing to influence the cough or expectoration favorably to any extent on 


TABLE 2 
Leading complications with reference to duration of Pulmonary Disease* 


Group No. 1 Group No. 2 


4 eed OF | 1-3 Years | 3-5 Years | 5-7 Years | 7-9 Years files Total 


Effusions.i/o) 4223) 4 21 13 15 nd 5 61 
(26.6%) | (83.3%) | (44.7%) | (65.2%) | (50%) | (71.4%) 
Spontaneous 
Pneumothorax. . 1 2 3 1 2 1 10 
(6.7%) | (3.1%) | (10.38%) | (4.8%) | (83.3%) (14.3%) 
Total 
Complications. . 5 23 16 16 5 6 71 
Total Cases..... 15 63 


* Percentage refers to total number of cases at bottom of each column. 


account of uncollapsed cavities, and the pocketed pneumothoraces which 
usually do not modify either the constitution or the local symptoms. In 
the total group of 143 cases, 82 or 54 per cent were of either of the two 
types referred to above. This virtually means that even under the most 
favorable circumstances, disregarding such almost inevitable complica- 
tions as effusions or pulmonary perforation, reasonably good results in 
advanced cases can not be expected in more than 50 per cent of the cases. 
Adding to this the 12 per cent in whom no space could be obtained on 
account of complete obliteration of the pleural space, a total of over 60 
per cent of partial or complete failures are apparent and are due chiefly 
to mechanical causes. It is realized that in a period of three years, innum- 
erable pathological changes in the visceral and parietal pleura take place, 
all tending to hinder successful collapse treatment; yet, cold facts of sta- 
tistics show that results were better during that comparatively late period 
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than during that beyond three years’ duration. Seventy-eight, or 54 
per cent, in our series had the pulmonary involvement for three years or 
less, and of these, 46, or 59 per cent, showed some impediment to com- 
plete collapse, while of the remaining 65 cases in group 2, 54, or 83 per 
cent, revealed an inability to obtain complete compression. These figures 
clearly show that the longer the duration of the pulmonary lesions, the 
greater the tendency to failures from purely mechanical causes. 
Effusions constitute another bugbear to the pneumothorax operator and 
a serious menace to the patient. Table 2 shows that approximately 42 
per cent developed an effusion at some time during the course of treat- 
ment, 25, or 41 per cent being in group 1 and 36 or 49 per cent in group 
2. Compared to the number of cases in each group, the percentage is 
even more striking. Of the 78 cases in group 1, the 25 effusions bring 
the proportion to 37 per cent, while of the 65 in group 2, the 36 bring 
the proportion to 56 per cent. It thus appears that the frequency of 
effusions also bears a definite relation to the duration of the disease. 


TABLE 3 
Clinical results with reference to duration of disease 


Group No. 1 Group No. 2 

Slight 

Improvement... 3 3 2 1 1 11 
Marked 

Improvement... 2 120 6 s 2 0 27 
Economic feo Pe eh 

Recovery....... 5 O20 5 2 | 0 0 34 
No Modification of Wy ie? Ke 

Course..3...4-:.. 3 11 7 és 3 4 35 
Progression....... 1 7 3 2 0 1 14 
PSALM era ale als. 4 1 8 6 6 0 1 22 

Potale ie 15 63 29 2a bi 4 6 i 143 


The incidence of spontaneous or accidental pneumothorax in the course 
of induced pneumothoraces has been discussed by one of us" in another 
publication. It is but necessary to reiterate that its frequency is greater 
than is generally supposed and a great many of the effusions, particularly 
those of the purulent type can be traced to this source. In our series this 
accident occurred ten times, three, or 30 per cent, being in group 1 and 7, 
or 70 per cent, in group 2. 

In analyzing clinical results, an arbitrary terminology has been resorted 
to, based upon both subjective symptoms and physical signs. Cases whose 
fever became lower and cough and expectoration somewhat lessened are 
said to have slightly improved. Those whose temperature began to range 
within normal variations, associated with a considerable amelioration of 
the other subjective symptoms, are termed markedly improved. Those 
who acquired a working ability from 4 to 6 hours per day are termed 
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recoveries. Progression has reference to aggravation of symptoms with 
increased involvement of the contra-lateral lung. Table 3 shows that eco- 
nomic recoveries occurred in 34, or 23 per cent. Of these, 27, or 79 per 
cent, were in group | and 7, or 2 per cent, in group 2. Marked improve- 
ment was noted in 27, or 19 per cent. Of these, 14, or 52 per cent, were 
in group 1 and 13, or 48 per cent, in group 2. In 11, or 8 per cent, 
there was only slight improvement with 6, or 55 per cent, in group 
1 and 5, or 45 per cent, in group 2; 35, or 25 per cent, failed to improve. 
Of these, 14, or 40 per cent, occurred in group 1 and 21, or 60 per cent, 
in group 2. Among progressive cases, 8, or 57 per cent, were noted in 
group | and 6, or 43 per cent, in group 2. Considering that in group 2 
there were only 65 cases as compared to 78 in group 1, it is apparent 
that the percentage of progressive cases in group 2 was higher than 
appears from a superficial survey of these figures. Of a total of 22 
deaths, 9, or 40 per cent, were in group 1 as compared to 13 or 60 
per cent, in group 2. There can, therefore, be little doubt that clin- 
ical results, either amelioration of symptoms or actual economic recovery, 
depend largely upon the total duration of the pulmonary disease. The 
death rate, too, shows a relationship, the mortality being greater among 
those who had a longer period of illness prior to interference. 


COMMENT 


The literature on collapse therapy is now fairly replete, disclosing a 
few encouraging and many discouraging results. Boas® was unquestion- 
ably correct in his observations when, in summing up his results, he stated | 
that a positive cure is rarely accomplished in advanced cases. A good 
collapse results in marked improvement for a time, and then some compli- 
cation supervenes which causes the disease to resume its former course. 
While a reprieve for a year or two is perhaps all that can be expected from 
pneumothorax in such cases, is it not timely to consider pneumothorax as 
a curative instead of a palliative measure? “To achieve a sure success,” 
Riviere’ states, “the operation must be performed at the suitable moment,” 
but the appropriate time has not been definitely pointed out. It is gen- 
erally conceded that practically all advanced cases have passed through a 
stage when pneumothorax could have been successfully employed. Mat- 
son,** basing his conclusions upon experiences derived from a study of 
600 cases, concedes that the present day practice of pneumothorax gives 
immediate results as regards mechanics in only two out of every five 
cases. Considering that end results in the partially compressed cases were 
satisfactory in only 15 per cent of his series, and that, in one-fifth of the 
total number he was unable to obtain a pleural space, it is obvious that 
the present status of collapse therapy is far from satisfactory. 

Against the wider administration of pneumothorax in early cases many 
objections can be advanced, and the many complications already enumer- 
ated emphasized. The frequent occurrence of effusions, the occasional 
spontaneous pneumothorax and the rare but most exasperating accidents 
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of pleural shock and air embolism are ever cited as obvious dangers, yet, 
on careful analysis, each of these is shown to have a lesser incidence among 
early cases. The etiological factors responsible for accidental pneumo- 
thoraces, such as the rupture of a cavity or small tubercle overlying the 
visceral pleura or an emphysematous bleb in the same location, are less 
likely to exist in a case that has more or less of a circumscribed early 
lesion than in a wide-spread disease. Pleural shock and air embolism 
have been encountered in our series in a few cases and all these occurred in 
those where a satisfactory free space did not exist. The danger of contra- 
lateral lung involvement is lessened in early cases even when a recognizable 
lesion is present on the opposite side, because, according to Graham" 
and Stivelman,’® the pleural cavity from the pressure standpoint has to 
be considered as one in those with a labile or flexible mediastinum. The 
somewhat increased intra-pleural pressure, when not too great, has been 
shown to exercise a beneficial effect upon the contra-lateral lung. 

A review of the histories of many advanced cases of pulmonary tuber- 
culosis which arrive annually in ever increasing numbers from various 
eastern cities to our sanatorium as a last haven of refuge, shows beyond 
doubt that the majority considered themselves recovered and fit to resume 
their former position in life at the time of leaving their previous sana- 
torium. There is no doubt that each of these sanatorium graduates re- 
ceived a thorough education in hygiene and sanitation and instructions 
how to live after entering into active life. Cognizance must, however, be 
taken of the numerous and almost insurmountable economic difficulties 
which these patients have to face. Granted that they escape the dangers 
of relapse during the critical readjustment period, they know of no mea- 
sures to prevent a gradual and unrecognized resumption of the morbid 
processes. Indeed, the disease may reassert itself insidiously, and, when 
active symptoms become manifest to the extent of producing complete 
physical disability, it is frequently too late to afford these sufferers other 
than temporary relief. 

The case of the advanced consumptive, frequently presenting many extra 
pulmonary tuberculous complications, suggesting a wide-spread dissem- 
inating tuberculous disease, is an ugly reality which we are compelled to 
face. The eastern institutions treat these cases with apparent success and 
we treat the same cases five or ten years later. It is for this reason that 
we make a plea for early pulmonary immobilization. We feel that every 
case, not excluding the one pronounced “quiescent” or “arrested” upon 
discharge, should be warned of the dangers of relapse. Each patient 
should be told in unequivocal language that he harbors within his body a 
disease not unlike a malignant growth. He should be urged that frequent 
and oft repeated examinations are the only methods whereby to ascertain 
the presence or absence of a recrudesence of the disease. The physician 
should also make it clear that a reappearance of symptoms may necessitate 
more radical measures than a repetition of the “rest’’ cure. We feel that 
pneumothorax should be instituted in every suitable case which sustains 
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more than one relapse during the first year of post-sanatorium life. It is 
possible that by paying more attention to the so-called stagnant cases while 
in the sanatorium, and by supervising medically every sanatorium grad- 
uate, so that effective steps may be taken at the proper time, the number 
of hopeless consumptives would become gradually diminished. 


CONCLUSIONS 


1. The weakest point in the present day practice of pneumothorax is 
its late application. 

2. The longer the duration of the pulmonary lesion, the greater the 
tendency to unsatisfactory mechanical results. | 

3. The incidence of complications, such as effusions and pulmonary 
perforations is greater in the advanced than in early cases. 

4. The chances for economic or actual recovery are better when pneu- 
mothorax is instituted comparatively earlier in the disease. 
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ARTIFICIAL PNEUMOTHORAX WITH A REPORT 
OF 150 CASES* 


By P. M. Matrity, M.D., anp M. H. Watt, M.D. 


Oak TERRACE, MINN. 


THE data that form the bases of this report have been derived from a 
study of 150 of the cases entering Glen Lake Sanatorium prior to Jan- 
uary 1, 1925. The work was done by members of the Glen Lake staff, 
extending over a period of about eight years. A standardized technique 
has been developed and is used uniformly in all cases. 

For the sake of convenience, the cases will be considered in three 
groups: 

(1) Patients with no free pleural space. 

(2) The patients in whom treatment was discontinued. 

(3) Patients now under treatment. 

All those doing pneumothorax find a considerable number of cases in 
which collapse of the lung is impossible, because of adhesions. It is 
generally agreed that adhesions head the list of all the causes for failure 
of artificial pneumothorax. In general, the prognosis is not so good in 
these cases because the extensive adhesions in most of them usually mean 
extensive disease of long duration. Many would go on to a fatal termina- 
tion unless the diseased lung were collapsed. Co-operation with the sur- 
geon in obtaining a collapse, has given many a patient a chance for recovery 
that otherwise would have died. 


TABLE 1 
Treatment 
Pasber of oe Give aoe, Te NRT PAu, GET py Moneta 
Sanatorium Home 
19 4 15 19 11 Aye 4 
Thoracoplasty 

Advised 
18 7 11 3 9 1 1 
37 11 26 20 1 


In our group of 37 cases, in which collapse was impossible by pneumo- 
thorax, it has been produced by operation in 19, or over 50 per cent (table 
1). Of those operated 4 have died, 11 are still receiving treatment, 4 are 
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working. Those not operated—18 cases—7 are dead, 10 are in the Sana- 
torium with operation advised in 3 cases, 1 is working. 

The second group of 52 cases were given pneumothorax for varying 
periods of time (table 2). Twenty-seven of these are dead and 25 are 
living. Of those who have died a satisfactory collapse was obtained in 
22 or in 81 per cent of the cases. But they were not benefited except 
temporarily because of tuberculous or non-tuberculous complications or 
because of extension of the pulmonary process. The average time of 
treatment was ten months. There were tuberculous complications in 13 
and non-tuberculous in 4, making a total of 66 per cent having complica- 
tions. There was fluid in 17 cases, 5 of which terminated in empyema. 
Two with good collapse and good prognosis left the institution against 
advice. Of the five having an unsatisfactory collapse, 1 had a thoraco- 
plasty, 2 others had serious complications, and 2 left against advice who 
might have been benefited by further sanatorium treatment. 

Of the 25 cases living in which pneumothorax was discontinued, col- 
lapse was satisfactory in 20, or in 80 per cent, of the cases. The average 
time of treatment was sixteen months. It was discontinued for the fol- 


TABLE 2 
Collapse Complications 
Nuh £ Duration of Fluid 
“Cases | Dead | Living| Satis- | Partially | Treatment | Non-| py, ae 
2 factory |Satisfactory) in Months | Tbe Sdroun li Rrapyana 
27 Le ke ae 22 5 10 4 13 eg 5 
Uy fae Pace cates 25 20 5 16. Pea ee 7 16 2 
laid 27 25 42 10 Be 4 20 33 4 


lowing reasons: Extension in the contra-lateral lung, 7 cases; unsatis- 
factory collapse, 4 cases; left the institution against advice, 5 cases; dis- 
charged improved, 2 cases; unfavorable reaction, 3 cases; empyema, 2 
cases; disease arrested, 2 cases. Sixteen are still receiving treatment in 
or out of the Sanatorium. | 

It should be noted that in spite of a satisfactory collapse in over 80 
per cent of this group with a relatively prolonged period of treatment, 
the benefits derived were more or less temporary. Of those still living, 
64 per cent still require medical care. Extension of the disease and 
complications, tuberculous and non-tuberculous, are the important fac- 
tors. This should not lead to the conclusion that complications, espe- 
cially those of a tuberculous nature, are contra-indications to pneumo- 
thorax, rather they indicate that the disease is so wide-spread that collap- 
sing the lung would lead to no permanent benefit. In general, in the 
presence of complications, the patient’s prognosis should be better with 
the diseased lung collapsed. 

There are 61 cases in group 3 now under treatment (table 3) 
Forty-seven are in the Sanatorium and 14 are receiving treatment on 
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the outside. Of those in the Sanatorium 39 cases or 83 per cent have a 
satisfactory collapse and 8 have a partially satisfactory collapse. The 
average time of treatment has been fifteen.months. There are tubercu- 
lous complications in 14, fluid in 24 with a complicating empyema in 2 
cases. There has been an extension of the disease in a total of 13 cases— 
6 of these have been given bilateral pneumothorax with definite benefit in 
each case. All of the cases receiving treatment on the outside have a satis- 
factory collapse and were discharged improved. Of those discharged, 1 
had an extension in the good lung before leaving the institution and & 
had fluid. The average time of treatment was twenty-nine months. 

In the entire group, it is of interest to note that a definite positive pres- 
sure is necessary in 26 cases, a mean zero pressure in 3, and a negative 
pressure in 32. These positive pressures are necessary for the most part 
to maintain a collapse, where there is a tendency to obliteration of the 
pleural space following the formation of fluid. Positive pressures are used 
in some cases to compress a lung held out by bands of adhesions or for 
the purpose of collapsing a cavity. Wherever possible, collapse of the 


TABLE 3 


Complications 


Collapse Mean Pressure 
Time of Fluid 
Numb ar | Ll reat- Tee Bt Bilateral 
of Casea| ,Satis- | tially | ment | “0° E dig Kame N 
factory hs Sel Months Serous aaah Positive O eee 
14 Ve tiene 29 1 8 0 UA a WAR Wena men 8 3 3 
47 39 8 15 14 24 2 13 6 ste Tad mera 29 
61 53 Bate cies, 15 32 2 14 6 26 3 32 


lung should be maintained with negative intra-pleural pressures. This 
should be done. with relatively small amounts of air given as frequently as 
is found necessary. 

The majority of those now receiving treatment are being definitely ben- 
efited. A large number should go on to recovery but treatment has not 
been continued for a sufficient time to know how many will do so. Thora- 
-coplasty should be done in some of those in whom pneumothorax is only 
partially satisfactory. In an additional small group of cases in which it 
is evident that collapse must be permanent, it would seem to be the part 
of wisdom to produce that collapse by operative procedure as soon as 
the condition of the patient would warrant. Pneumothorax is not without 
some risk from fluid, empyema and other less frequent complications and 
there is always the danger of the patient discontinuing treatment. <A 
permanent collapse would obviate these dangers. 

The indications for the institution of pneumothorax in this series are 
given in table 4. It will be observed that extensive involvement with or 
without cavity leads the list, whereas hemorrhage is one of the less fre- 
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quent indications. It is not used in early cases except for the control of 
hemorrhages and these cases are comparatively rare. A criticism may 
be made that in many cases treatment was delayed too long, but since in 
general such a large number recover without the use of pneumothorax, 
the usual conservative treatment should be tried first. The extended 
period of time required for pneumothorax treatment must be taken into 
account in starting treatment in relatively early cases. 


TABLE 4 


Indications for Collapsing Lung 


Extensive Involvement (with or without cavity).... 61, or 41 per cent. 
Extension) OL ISCAS. ; cule cal lee anal cee 26, or 17 per cent. 
NOW MPrOVEMMENte A be age ke tia dla erect une rE eee 24, or 16 per cent. 
Treatment began before ‘Entrance. 2.000. 7 ere 17, or 11 per cent. 
Flemorrnag ene ee ee re las be a a ee enone 15, or 10 per cent. 
Air tol Replace Vi tuid yes) ceuicine. sete a bee ae meee 7,or 5 percent. 
Ws) eae Ue RNER DA NENA SL hk oak 150 
TABLE 5 


Contra-Lateral Lung (X-ray) 


Entirely Clearer ey gaia oe ee aac ee ae 41, or 27 per cent. 

Fibroid: tiiberculosis.(..\ ps. 7 teers ee ermeatt eines ite 59, or 39 per cent. 

Fibroids Parenchymal 7c s).4. 6 eee eee 42, or 28 per cent. 

Calcified | Puberculosis: 0). #4). 028, ae et nets eee 5,or 3 per cent. 

Peribronchialy cee. 62 ish co ae sate o orpiasecaie eee ee 3,or 2 per cent. 
DOPE a caneh cle ate aig Wee eon a Sot el Wax eee Re eee 150 


The condition of the contra-lateral lung requires careful study. Ideally, 
this should be entirely clear both by physical signs and X-ray. For the 
entire series—table 5—the contra-lateral lung has been clear in 27 per 
cent of the cases; whereas, for the group under treatment at the present 
time, it is entirely clear in 43.5 per cent, indicating a more careful selec- 
tion. In determining the condition of the contra-lateral lung, the X-ray is 
absolutely necessary. Many cases which have no definite physical signs 
show the presence of infiltration by X-ray. Our experience has been 
that unless there is evidence of definite fibrosis, the danger of the lesion 
becoming activated is very real. The opinion of our roentgenologist is 
obtained in all cases. There are a few exceptional cases in which physical 
signs clear up with the collapse of the more extensively diseased lung. In 
general, it may be said that signs of activity in the good lung, as deter- 
mined by physical examination and recent parenchymal lesion without 
physical signs as seen by X-ray, are definite contra-indications for col- 
lapsing the more extensively diseased lung. 

Fluid is the most frequent complication, being present in greater or 
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less amount in slightly more than 50 per cent of all cases. Empyema 
followed fluid in about 8 per cent of all the cases. Formation of fluid is 
in itself not of serious consequence. When the amount is small, it would 
frequently escape notice, unless seen by the fluoroscope or X-ray. Ina 
certain number of cases, repeated aspirations must be done and the fluid 
persists for months. The danger is that with the absorption of the fluid 
there will be an obliteration of the pleural space. When the fluid becomes 


TABLE 6 


Group 1 
Pa ee 
Mod- i Under treatment 
Far Ad- erately Incip- Total Dead Living -——— ibaa Working 


vanced {Advanc-| ient g Reco 
ed Rat Home 
Men 9 Garey INS te de 16 
11 26 20 Be a ee 5 
Women 11 PEA Ee Mian 21 
Total 20 1 A200 a 37 11 -| 26 20 dE asst one 5 
eee ae Fe ey Le ke errs 2 Pa 
Group 2 
eee ren a eae 
Mod- | nf Under treatment 
far Ad gretely | Tasip- | rotat | Dead | tiving pNo.q| Working 
ed Sana- Home 
torium 
Men 9 11 2 yap. 
FF 25 13 3 1] 8 
Women 14 PAR 5; 30 
Total 2a oe Z 52 27 25 13 3 1 8 
i ee eens io ee 7 a aC a oa ee ee 
Group 3 


Under treatment 


(0) - 
Far Ad-| erately | Incip- ed No 4 
vanced |Advanc-| ient | otal | Dead | Living Record | Working 
ed Sana- Home 
torium 
Men 6 5) colt BRR aR 18 
61 47 EO Oe 4 
Women 17 Bir Viewees 43 
Total Aa yc en Mame eae [ey UT See 61 47 LOWE Me ates 4. 


+2 =< Se iy aR RRy SR CURD STIS CURT DA (SP r#sTaney smcay (sree cameras (eee ee rey PoE. NR OR EYE NO nee 
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purulent, the prognosis becomes less favorable. Up to this time, various 
methods of treatment have been resorted to in our cases of empyema 
without great success. 

Other less frequent complications are spontaneous pneumothorax, 3 
cases ; generalized subcutaneous emphysema, 1; air embolism, 1; and punc- 
ture of parenchyma with the spitting of blood in numerous instances. 

A summary of all the cases—table 6—shows the admission diagnosis 
to be far advanced, 66; moderately advanced, 82; and incipient, 2. Thirty- 
eight have died, 112 are living. Of those living 80 are receiving treat- 
ment in the Sanatorium, 14 are at home. Of one there is no record, 17 
are working. . 

The above summary gives an inadequate idea of the value of pneumo- 
thorax if the value is to be measured in terms of end results. Relatively 
few cases have become arrested. But many have had and are having 
their life prolonged. They are enjoying a degree of health and well-being 
which would not be possible otherwise. And as time goes on an increasing 
number of those now under treatment should go on to recovery. A 
better selection of cases with the increasing knowledge concerning the ap- 
plication of the treatment will continue to make artificial pneumothorax one 
of the outstanding methods in the treatment of pulmonary tuberculosis. | 


SUMMARY 


1. Pneumothorax should be supplemented by thoracoplasty in those 
cases having no free pleural space. 

2. Thoracoplasty should be considered in those cases in which pneumo- 
thorax is only partially satisfactory and in those cases in which a perma- 
nent collapse is indicated. 


3. Pneumothorax may be of limited value because of tuberculous or 
non-tuberculous complications. 


4. Fluid is the most frequent complication, having occurred in about 
50 per cent of our cases. 


5. Pneumothorax is not indicated in de early cases. In the more ad- 
vanced cases, it should not be done before giving the usual sanatorium 
treatment a trial, except in selected cases. 


6. The contra-lateral lung, ideally, should be entirely clear. Healed 
or well-fibrosed lesions may be present, but evidence of activity as deter- 
mined by physical examination or recent infiltration as seen by X-ray are 
definite contra-indications, in most cases. 

7. Negative pressures should be used wherever possible.. Positive 
pressures are warranted to maintain collapse, when there is a tendency 
to obliteration of the pleural space. 

8. The true results of pneumothorax are not shown by the few cases 
in whom arrest of the disease has been obtained. 
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EXTRAPLEURAL THORACOPLASTY IN PULMONARY 
TUBERCULOSIS WITH AN ASSOCIATED EMPYEMA 


By Cart A. Hepsitom, M.D. 


Mapison, WIs. 


THE pathological anatomy and the clinical manifestations of pulmonary 
tuberculosis and of tuberculous empyema on the same side vary greatly. 
It follows therefore that the relationship of the two conditions when asso- 
ciated must present a very wide range of variations. The treatment of 
either condition should be determined upon with reference to the other. 
The recognition of the nature, extent and degree of activity of the pulmon- 
ary lesion on the one hand and of the nature and extent of the empyema 
on the other is however often difficult and uncertain. An empyema of 
large size effectively masks the lung findings and an associated general- 
ized thickening of the pleura Gbeeuter the findings both with respect to te 
empyema and the lung. | 

Among the variations that occur three clinical types may be mentioned: 

1. Tuberculous empyema with or without secondary infection in the 
presence of clinically recognizable, active or arrested pulmonary tuber- 
culosis. 

2. Tuberculous empyema with or Lahet secondary infection in the 
absence of clinically recognizable pulmonary tuberculosis. 

3. Empyema furnishing no evidence of being tuberculous in the pres- 
ence of clinically recognizable active pulmonary tuberculosis. 


DIAGNOSIS 


The diagnosis of tuberculous empyema may be positive or presumptive. 
Positive diagnosis is based on the demonstration of bacilli in the exudate 
or on the presence of characteristic microscopic findings in the excised 
pleura. It must be emphasized, however, that a single negative examina- 
tion for evidence of tuberculous empyema is no more conclusive of its 
absence than is a single negative examination of the sputum for tuber- 
culosis bacilli. Experience has shown that the more persistent the search 
the larger the proportion of suspected cases which will be proven to be 
tuberculous. At the Mayo Clinic the proportion of cases of chronic 
empyemas proven to be tuberculosis has been so increased from 7 tol 
per cent. 

The presumptive diagnosis of tuberculous empyema is based on the | 
co-existence of an active pulmonary tuberculosis or of tuberculosis else-— 
where or on the history of an idiopathic pleurisy with effusion, the empy-- 
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ema having not been preceded by a pneumonia or other evident cause for 
pyogenic pleural infection. 

The diagnosis of pulmonary tuberculosis need not be discussed before 
a gathering such as this. The question may be raised, however, as to the 
presumptive diagnosis of pulmonary tuberculosis in the presence of 
tuberculous empyema, especially in view of the fact that the lung is prob- 
ably the avenue of the infection in the great majority of cases. Practically, 
however, most cases under my observation in which the lung findings were 
definite and in whom no evidence of tuberculosis were found have re- 
mained free of symptoms following healing of the empyema. A few cases 
have later developed an active pulmonary tuberculosis. 

The principles of treatment of an empyema in association with an active 
pulmonary tuberculosis differ radically from those involved in the treat- 
ment of an empyema overlying a non-tuberculous lung. In case of an 
ordinary empyema the ideal achievement is the obliteration of the cavity by 
the re-expanded lung. In the presence of an active pulmonary tuberculosis 
or one which has shown recent activity on the other hand the first consid- 
eration is to safeguard, as far as possible, the healing of the pulmonary 
lesion, to prevent mixed infection of the empyema cavity, and to combat 
secondary mixed infection. The healing of the empyema cavity in these 
cases is of secondary importance. 

The condition of the lung may or may not be ascertainable by the 
usual clinical methods. If the nature and extent of the pulmonary lesions 
were known before the onset of a recent empyema, that knowledge fur- 
nishes a basis for estimating the condition of the lung. Jf the empyema 
involves only a portion of the pleural cavity, usually the base, a more or 
less accurate estimate can be made of an apical lesion. In case of more or 
less complete pulmonary collapse or in the presence of generalized pleural 
thickening it is impossible to determine the condition of the lung. 

A second consideration of great importance with respect to treatment 
is that of secondary infection. The presence of a mixed infection is 
determined by culture of aspirated fluid. If the cavity is found to be 
sterile it must be kept so, irrespective of whether it is of large or small 
capacity. Neither drainage whether by open or closed method, nor open 
plastic operation should be done. Open drainage is not indicated in case 
of sterile empyema, so no good is accomplished. On the contrary, actual 
harm is done in that a secondary infection inevitably supervenes, and the 
mortality following such operations including simple resection of one rib 
under local anesthesia is high. 

If a mixed infection is present whether from injudicious open drain- 
age or from spontaneous perforation of a pulmonary focus, the secondary 
infection must be combated before healing can be achieved. 

Most cases in which the secondary infection is due to injudicious drain- 
age can be treated by the same methods for sterilization of the cavity as 
are used in the ordinary non-tuberculous empyema. In most cases of 
long standing both visceral and parietal pleura are much thickened. For 
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such cases in my experience hypochlorite solution irrigation has been most 
effective. Not only is the infection controlled and the surfaces sterilized 
but granulation tissue growth is brought about on the exposed pleura 
which is one of the most important conditions for healing following later 
collapse operation. Some cases, however, that judging from the X-ray, 
seem to have uniformly thickened pleurae will not tolerate the use of 
Dakin’s solution. In some such cases it has been found that the parietal 
pleura only is thickened. Caseating foci lacking the protection of a thick- 
ened visual pleura may be eroded and hemorrhage and bronchial fistulae 
result if the treatment is continued. For such cases and also for those in 
which the X-ray demonstrates that there is no marked thickening of the 
pleurae, non-irritating antiseptic solution or salt solution is used. 

Cases with spontaneous pyo-pneumothorax and others having bronchial 
fistulae in my experience may usually be irrigated by the closed method 
with salt solution or non-irritating antiseptics, but in some open drainage 
operation is necessary. 

Turning now to the consideration of the obliteration of the empyema 
cavity, it may be said that to secure it by re-expansion of the lung should 
never be attempted in the presence of a pulmonary tuberculosis or of a 
tuberculous empyema. I have attempted decortication in six cases of tu- 
berculosis empyema before I suspected that these cases were tuberculous 
but without securing complete re-expansion of the lung in any case. In 
some cases the visceral pleura was not thickened, or so adherent it could 
not be separated. In the others even though the thickened visceral pleura 
was removed only a partial expansion was obtained. 

A small sterile empyema at the base, in the presence of an arrested lesion 
at the apex may be healed by a local extrapleural plastic operation coupled 
with the aspiration of the fluid. If associated with an active pulmonary 
lesion a complete extrapleural thoracoplasty by the Sauerbruch technique 
should be done, but in such cases the obliteration of the empyema cavity 
is quite secondary to the therapeutic lung collapse. A large sterile chronic 
tuberculous cavity extending to the apex, in my opinion, should be treated 
by aspiration and extrapleural collapse regardless of whether or not there 
is a known pulmonary tuberculosis of the collapsed lung. 

A small secondarily infected cavity without bronchial fistula and in the 
absence of active pulmonary tuberculosis is best treated by a complete 
resection of the overlying chest wall following antiseptic solution irri- 
gation. A skin muscle plastic will usually result in prompt healing in 
these cases. A large secondarily infected cavity, particularly if extend- 
ing to the apex would require a radical operation of the Schede type to 
bring about collapse and healing by a single stage operation. Such an 
operation, however, in tuberculous cases is prohibitive on account of the 
high operative mortality. An extrapleural thoracoplasty done in graded 
stages can, however, be performed with a minimum of risk. The antisep- 
tic solution irrigation, continued between the successive stages of the 
thoracoplasty results in a more or less complete healing of the cavity. A 
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residual sinus or cavity, if one persists, can then be healed by an open op- 
eration resecting the thickened parietal pleura over it and if necessary 
doing a skin and muscle plastic. The smaller the cavity and the more 
thorough the preliminary irrigation for secondary infection, the less the 
operative risk. Cases of spontaneous pyopneumothorax that can be tided 
over the stage of acute infection can eventually be treated by the same 
method and the plastic operation usually suffices to bring about healing. 

Empyema resulting from or incident to therapeutic pneumothorax col- 
lapse are relatively favorable cases for extrapleural collapse operation and 
the double purpose of keeping the lung collapsed and securing healing of 
the empyema is thereby achieved. 


SUMMARY 


1. In the treatment of tuberculous empyema the condition of the lung 
should receive first consideration. If there is a unilateral active pulmonary 
tuberculosis on the same side, the treatment of the empyema should include 
a thoracoplasty sufficiently extensive to bring about pulmonary collapse. 

2. In the absence of clinically recognizable pulmonary tuberculosis a 
tuberculous empyema should nevertheless be obliterated by a collapse 
operation. A small sterile cavity should be treated by localized rib resec- 
tion. A large sterile cavity extending to the apex should be obliterated 
by complete extrapleural thoracoplasty. 

3. A secondarily infected tuberculous empyema should be first irrigated 
with antiseptics, preferably Dakin’s solution, to combat infection and to 
prepare the surfaces for healing. A small cavity should then be closed 
by plastic resection of the chest wall over it. A large cavity should be 
collapsed by extrapleural thoracoplasty followed by open plastic operation 
for any residual sinus or cavity. 

4. Among 80 cases of empyema of proven or probable tuberculous 
_ nature so treated, there was no operative mortality. 


THORACIC SURGERY IN PULMONARY 
TUBERCULOSIS* 


By Peter S. WINNER, M.D.-AND LOREN WILDER, M.D. 


Cuicaco, Ix. 


ONE hundred years ago Dr. Carson, a famous English physiologist, 
predicted that if a cure were found for pulmonary tuberculosis it would 
be by a surgical operation producing a collapse of the lung, thus putting 
the diseased parts in a quiescent state. His prediction has been fulfilled to 
a certain extent. On account of the not very highly developed surgical 
technique of that age and the great danger of infection, his suggestion to 
treat cavities and abscesses of the lung by opening the pleural cavity 
remained a suggestion and did not rise above the stage of experiments on 
animals. Following the development of pneumothorax and the brilliant 
results obtained from this method of procedure, it occurred to various 
authors that the effects of artificial pneumothorax and _ thoracoplasty 
upon tuberculous lungs were exactly the same, with one exception—that 
in the former the collapse is a gradual one while in thoracoplasty the 
collapse is an immediate one. ‘Thoracoplasty has been in the process of 
development for the last 25 to 30 years. The work was done mostly in 
Germany under the leadership of Brauer and Sauerbruch. It has been 
shown in a large number of cases operated on that the mortality rate is 
low and the results far outweigh the end results. In suitable cases of 
pulmonary tuberculosis this work should be undertaken without hesitation. 

The thoracic organs are encased in a bony framework which makes 
them relatively inaccessible. Besides containing the great vessels and the 
important nerve trunks, it is the house of the two vital organs of life. 
The function of the gastro-intestinal tract can be held in abeyance for days, 
but the heart and lungs cannot be interfered with. It behooves, therefore, 
the thoracic surgeon to surround himself with the most skilled medical 
advice possible and to obtain in conjunction all the modern paraphernalia 
used to study chest conditions. 

One of the greatest obstructions to the progress of chest surgery has 
been the controversy between those that claim the disturbance of the 
vital functions of respiration and circulation is produced most typically 
by the opening of the pleural cavity. It is an elementary physiological 
fact that respiration is based on the so-called negative intrapleural ten- 
sion. It must follow then that the open pneumothorax which equalizes 
the pressure inside and outside the lungs stops respiration on the affected 
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side. Patients have been noted with wide openings in the pleural cavity, 
both traumatic and operative, without serious effects. Based on such 
observations especially since the war, sweeping statements have been 
made to the effect that one may open the pleural cavity just as freely 
as the abdominal cavity, and that it is wholly unnecessary to resort to 
special differential pressure appliances for the maintenance of respira- 
tion. It is also further implied that further progress in chest surgery 
depends largely on the dispelling of the groundless fear of open surgical 
pneumothorax. 

It is true that open surgical pneumothorax leads to no marked un- 
toward effects, but may produce serious complication if carelessly carried 
out. In our opinion, further advancement means the recognition of 
physiological limitations in thoracic conditions. Brauer in 1907 laid 
down the rule which still holds good today :—‘That primary thoraco- 
plasty is never indicated when a satisfactory compression is obtainable 
with artificial pneumothorax.” Spengler in 1890 resected greater lengths 
of ribs in cases in which pleural effusion occurred. He aspirated the 
effusion before the operation. He called his operation “extrapleural 
thoracoplasty,” the name used today for the standard operation. It is 
not necessary to remove the entire lengths of ribs to obtain pulmonary 
compression. ‘I'he removal of short lengths of ribs at their posterior 
ends gives greater reduction in chest capacity without marked deformity 
and with a less amount of operative shock, as shown by Sauerbruch 
and Brauer. The two-stage operation as suggested by Sauerbruch was 
done in all cases except one. This patient was a hemorrhage case in 
very good condition and a one-stage operation with resection from the 
10th to the Ist rib was done. Operative shock was very severe and we 
were quite concerned about the outcome. However, she made an un- 
eventful recovery. We believe that the two-stage operation is the 
procedure of choice. The lower ribs should always be removed first 
‘in order to check the possibility of aspiration from the upper lobes, 
which are generally more extensively diseased. In two of our cases 
that have been under pneumothorax treatment, we reversed the method 
of procedure, that is, the upper ribs were removed first. In these cases 
artificial pneumothorax was able to achieve a collapse of the lower lobe, 
but owing to extensive adhesions the apex could not be collapsed by 
gas. Both patients did well and the second stage operation was done 
within four weeks. One may consider in this type of case the advisability 
of keeping up the collapse of the lower lobes by gas and collapse of the 
upper chest by a thoracoplasty. We are inclined to believe that the 
best results are always obtainable when the thoracoplasty is a complete 
one instead of a partial. 


SELECTION OF CASES 


Surgical compression is indicated for unilateral chronic lesions when 
artificial pneumothorax has failed to produce the collapse. In the f- 
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broid unilateral case with cavitation running an extremely chronic course, 
pneumothorax cannot be given due to extensive adhesions. In these 
cases the most striking results are obtained by a complete thoracoplasty. 
These cavities cannot heal because pleural adhesions hold them open. 
Thoracoplasty will break the rigid chest wall and compression is thus 
accomplished. When basal lesions are present, thoracoplasty seems to 
be especially indicated. In severe hemoptysis when artificial pneumo- 
thorax cannot be induced, thoracoplasty is indicated. Three of our cases 
come within this group. Summarizing we consider thoracoplasty is in- 
dicated as follows: 

1. Chronic unilateral cases where pneumothorax cannot be given 
at all or only a partial compression attained by it due to pleural adhesions. 

2. Cavitation with fibrosis. 

3. Uncontrolled hemoptysis when pneumothorax cannot be induced. 

4. Basal lesions. 


CONTRAINDICATIONS 


In the presence of severe cardiac lesions one should hesitate to under- 
take thoracoplasty. This also applies to several other diseases com- 
plicating tuberculosis, the most important ones being involvement of the 
bones, tuberculosis of the kidneys, amyloidosis, tuberculous ulcerations 
of the intestines. 

All known diagnostic means at our disposal should be employed in 
order that the proper cases may be selected. The results obtained will 
be inversely proportionate to the care in selecting the suitable cases. If 
one is in doubt as to how the better lung will stand up, the procedure ad-_ 
vocated by Fisher, that is, phrenicotomy, should be followed. This will 
throw a slightly increased amount of work upon the better lung by the, 
pulling up of the diaphragm on the operated side. In one of our cases | 
this was done, not with the view of testing the better lung, but as an 
aid to pneumothorax therapy. In this case artificial pneumothorax suc- | 
ceeded in collapsing the upper lobe. The base could not be collapsed 
because of severe thick bands of adhesions. The results were remarkable 
indeed. Within a few minutes after the operation, the patient volun- 
' tarily stated that she could breathe deeper and much easier. The temper-_ 
ature curve showed an immediate drop and the X-ray showed us a com- 
plete obliteration of the cavity by the diaphragm. | 

It is advisable that all operations for pulmonary tuberculosis be per-. 
formed at a suitably equipped sanatorium and not at general hospitals, 
which are usually in the city and where the conditions are rarely favor 
able to suitable tuberculosis after-care. 

In selecting cases, one must be certain that the pleural cavity is ob- 
literated by adhesions, and the only certain way of telling is to try to 
find a free pleural space by repeated actual trials of pneumothorax. 
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FUNDAMENTALS OF THE COLLAPSE THERAPY 


In the opinion of various observers the following are the pathological 
and physiologic fundamentals of the collapse therapy: 

1. Collapse favors the tendency of the diseased’ lung to shrink and 
narrows cavities which could not heal without the removal of the tension 
of the lung tissue. 

2. Collapse therapy creates physiological changes and uses the new 
condition of the collapsed and resting lung for the stimulation of a heal- 
ing process. 

Artificial pneumothorax and extrapleural thoracoplasty achieve a re- 
duction of the volume of the diseased region, a relaxation, i. e., a re- 
moval of the tension of the lung, and stop the respiratory movement. 
The reduction of the volume is increased by the extension of the pneu- 
mothorax or the thoracoplasty. The more extensive the thoracoplasty 
or the pneumothorax the more efficient the collapse. 

The same thing can be said of a technically well performed partial 
or total thoracoplasty, but not of one that has been done without skill. 
Thoracoplasties should not be judged by their extension or location only, 
(i. e., partial or total, upper or lower), but chiefly by the pathological 
and physiological influence on the collapsed parts of the lung. 

The last point is particularly important in extensive thoracoplasties. 
If the operation is done in such a way that not only an extensive col- 
lapse of the lung is achieved, but also the bony frame of the thorax is pre- 
served, which gains in strength and stability after the operation, then 
only is a functional rest of the lung accomplished. Not the extent of 
the thoracoplasty above a certain limit, but the way the result of an ex- 
tensive collapse of the lung is connected with the periosteum of the 
post-operative chest wall is the important factor controlling the action 
of the collapsed lung and the pathological and physiological changes. 
The parts of the chest wall which cover the collapsed lung should not 
be deprived of every hold. In this case we get a physical condition similar 
to that of an open pneumothorax and all the unpleasant complications 
of it. There are the uncontrolled miovements of the mediastinum 
(mediastinal flattern): favored by a mobile mediastinum, and the para- 
doxical movements of ‘the unprotected collapsed lung. On expiration 
part of the expired air shifts from the healthy lung into the collapsed 
one, which is expanded paradoxically, and the reverse. The extent of 
the thoracoplasty has nothing to do with these complications and they 
may be observed in partial collapse as well as in a complete operation ; 
they are merely the outcome of technical mistakes. 

A complete rest of the lung in the real sense of the word cannot be 
effected; the lung though not respiring takes part in the movements of 
the mediastinum. But this is not important. The important thing is 
the influence on the respiratory movement—the functional rest. Of 
the same importance is the collapse of the cavities and the decrease of 
secretion. 
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There has been considerable discussion on the question of the blood 
circulation in the collapsed lung. The view of Cloetta that the circulation 
in a normal lung is least on inspiration, much better on expiration and 
perfect at the beginning of inspiration, would mean a good and constant 
circulation in the collapsed lung. The experiments of LeBlanc have 
proved exactly the opposite. Circulation is best on inspiration, less on 
expiration and least in the state of collapse. 

Under the constant pressure on the diseased lung, very little or no 
air has access to the lung and the blood has no chance to be loaded with 
oxygen which is the essential medium for tubercle bacilli. This ex- . 
plains in part the favorable influence of the collapse. 

It is generally assumed that the lymph circulation in the collapsed 
lung is first increased, as if the lung was squeezed out, and that later on 
the lymph stream is decreased and slowed down by congestion. For 
that reason it is observed in many cases that the temperature rises 
acutely soon after the collapse and falls down to normal after a short 
time. Absorption of toxins from the lymph is first increased and later on 
decreased by the congestion. The result of the decrease of absorption 
of toxic material into the blood circulation is often manifested by a re- 
markably quick improvement. Fever, anorexia, night sweats cease and 
patient gains in weight. 

The formation of fibroid tissue in the diseased lung is caused by an 
inflammatory process produced by the local congestion of toxins. The 
lung is emptied of sputum. It has not been observed that sputum has 
been aspirated from the collapsed part of the diseased lung into the 
uncollapsed one or from the collapsed lung into the opposite one. 

The influence of the collapse on the uncollapsed lung is a rather 
complicated matter. In this respect the thoracoplasty effects a permanent 
and steady condition while pneumothorax leaves things unsettled and the 
intrathoracic condition changeable. Brauer believes that the functional 
strain of the uncollapsed lung is hardly increased on a resting patient 
if there is uncontrolled movement of the mediastinum (mediastinal flat- 
tern). 

It is uncertain how the blood circulation is in the upper lobe of the 
uncollapsed lung, but it can be assumed that it js increased in the lower 
part. 

ANESTHESIA 


One of the most essential factors in surgical procedure is the anesthetic. 
With an experience covering all methods of anesthesia and also the use 
of ethylene in over 2500 cases, we have adopted ethylene as the anesthetic 
of choice. We consider it as being especially adaptable in lung surgery. 
The objection of being inflammable is overcome by the use of the wet 
method of administration. The particular advantages are the marked 
ease of induction, no bronchial irritability, low toxicity, complete relax- 
ation, no anesthetic shock, no respiratory disturbance and, in anesthetics 
lasting less than 45 minutes, practically no blood pressure or pulse change. 


PETER S. WINNER, M.D., AND LOREN WILDER, M.D. W531 


Ethylene gives more complete relaxation, more complete analgesic 
effort, less respiratory, pulse and blood pressure changes than nitrous 
oxide. It does not have the unpleasant and prolonged induction period, 
the lung irritability, the respiratory, pulse, blood pressure and vaso-motor 
disturbances nor the toxicity of ether. The increased toxicity, the fre- 
quent idiosyncrasies and the unpleasant psychic effect on the tuberculous 
patients, the important disadvantages of local anesthetics; besides, local 
anesthesia requires a closer personal relationship between the patient and 
the surgeon than has been possible in our cases. 


TECHNIQUE OF OPERATION 


At the present time the technique of Sauerbruch’s paravertebral thor- 
acoplasty and Brauer’s subscapular paravertebral rib resection are most 
commonly used. We have finally adopted a modified Sauerbruch-Brauer 
operation, varying our technique, however, to accommodate the individual 
case. 

The operation is greatly facilitated by the position of the patient on 
the table. In our work the patient is placed lying with the diseased side 
up, sand-bag under the chest, arms extended and crossed to the front, 
spine flexed to the utmost, head over the edge of the table, leg flexed on 
the thigh and the thigh flexed to the abdomen and held rigidly in this 
position by a broad strap or band. With this position the pleura is drawn 
away from the ribs, the ribs are separated and are more readily removed. 

The two-step operation is the operation of choice in most cases. The 
two-step operation should be done on patients in greatly impaired physi- 
cal condition. In patients of favorable condition, a one-step operation 
is preferred. 

Our usual procedure in the first stage of the two-step operation is: A 
line of incision approximately 5 cm. from the spinal line, outside of the 
long muscles of the back, from the twelfth to the fifth rib; down to the 
periosteum of the ribs. The erector spinz muscle is dissected back to the 
transverse process of the vertebree. The muscle being well retracted, 
hemorrhage controlled by hemastats and hot packs, we proceed to free the 
periosteum and muscle attachments of the fifth to eleventh ribs, in- 
clusive. The periostem should be carefully removed with scissors and 
raspatory to give the tendons of the long muscles of the back a chance to 
remain connected with the periosteum and to find a place to heal, thus 
securing a better function. 

The length of the rib portions to be removed varies according to the 
circumference of the chest and the elasticity of the cartilaginous portion 
of the ribs. On an emphysematous chest or when the cartilages are 
rigid, as they are in older individuals, longer portions should be removed. 
The average length of rib section removed increases from that of 10 to 
12 cm. at the eleventh rib to 12 to 16 cm. at the seventh and decreases 1 
or 2 cm. per rib from the seventh to the first rib. 

We begin our resection at the eleventh rib and proceed upwards, taking 
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care to cut the paravertebral ends of the ribs as short as possible in order 
to prevent their holding open any cavities along the spine. The para- 
vertebral ends of the ribs should not be twisted during the operation, so 
as to avoid injury to the intercostal nerve trunks, thus preventing post- 
operative neuralgia. As an added precaution against this complication 
we have been injecting a 90 per cent alcoholic solution into the cut nerve 
ends. Great care should also be taken to avoid injury to the pleura. 

The lower ribs run in a steep downward direction while the upper 
ribs are more horizontal, shorter and more curved. For this reason the 
line of incision of the ribs wanders to the anterior the more the operation 
proceeds to the upper lobe, and in this way the part of the thoracic wall 
is preserved which covers the region where the muscles are only little 
developed. The lower and lateral region forms a wall of protection and 
prevents undesirable and uncontrolled movements of the chest. Ex- 
perience with the technique of Frederick (now discarded) has shown 
that the deboneisation in these areas can be followed by detrimental com- 
plications, such as heart flutter and mediastinal displacements. 

This brings us to the point of closure. The muscles should be care- 
fully approximated in their normal positions. A wick drain is placed 
in the bottom of the wound. The fascia is now sutured over the muscle 
and the skin is coapted with interrupted silkworm stitches. 

The wound should be well protected with gauze and cotton and the 
chest firmly compressed with roller bandages. 

At this point it may be said that occasionally, in cases of extreme 
fibrosis, partial thoracoplasty may be successful through decreasing 
the tension of the fibroid lung. Experience has shown, however, that 
partial collapse is not sufficient, because lesions confined to any one part of 
the lung have a marked tendency to spread into other parts unless the 
entire lung is completely collapsed. 

In cases of cavitation of lower lung with extensive fibrosis and ad- 
hesions, phrenicotomy may be of aid in securing more complete collapse. 


SECOND STAGE OF OPERATION 


It is desirable and of great advantage to complete the second stage of 
the operation before bony regeneration takes place, although the interval 
between operations necessarily depends on the general condition of the 
patient. On an average, four to six weeks are required for the forma- 
tion of bony ridges between the ribs and for the rigid fixation of the 
chest wall. It. has been our practice to operate within the first two 
weeks, the patient’s condition permitting it. 

The second stage is begun by making an incision from the upper bor- 
der of the trapezius muscle and extending into the first stage incision 
for about two inches. ‘The trapezius muscle in divided to within one 
and one-half inches of its upper border. The upper part of the trape- 
zius muscle should be saved as much as possible. Removal of the second 
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and particularly the first rib is thereby handicapped but much is gained 
for the function of the muscle and the post operative treatment. 

The rhomboideus major and minor are now divided and the shoulder 
retracted. The rib portions are now removed as previously stated. 

The removal of the first and second ribs is made much easier by the 
use of Brauer’s anterior incision, which is made horizontally between the 
second and third or the fourth and fifth ribs. It now becomes possible 
to cut anteriorly the ribs already cut posteriorly and with a curved ras- 
patory the ribs are pulled out of the periosteum and from underneath the 
scapula. Brauer’s technique is particularly recommended: in cases of 
apical cavitation, where the chest should be narrowed to its utmost. 

In those cases of cavitation of the apex with extensive adhesions, pneu- 
molysis should be considered. Pneumolysis is a separation of the lung 
or part of the lung with both its visceral and parietal pleura from the 
ribs and chest wall. The space thus created may be filled with various 
tissue grafts or not filled at all. Brauer’s technique lessens to a great 
extent the necessity of pneumolysis. 


IMMEDIATE POST-OPERATIVE TREATMENT 


The principal immediate post-operative complications are disturbances 
of the respiration and of heart activity. The respiration is usually fast, 
irregular and superficial, and the insufficiency of a tuberculous patient’s 
heart becomes evident. 

Immediately post-operative the patient should be. placed in a_half- 
sitting position with the lower bed raised to avoid sliding of the body. 
Care should be taken to fill all empty spaces between patient’s body and 
the bed with pads. 

The patient should be frequently advised to take long, deep inspiration. 
Morphine through diminishing pain is of great rife in decreasing the 
dyspnoea and also in enabling the patient to expectorate freely and fre- 
quently. It is important that the bronchial tree be emptied regularly. A 
good support of the chest by mild pressure is the most valuable adjutant 
to an easy expectoration. The best method to obtain pressure is by 
placing both hands on the operated side of the thorax while the patient 
is coughing. The nurse should stand at the patient’s healthy side, placing 
one arm posteriorly and the other anteriorly around patient’s chest. Pa- 
tient is told to cough after taking a deep inspiration, pressure is applied 
by the nurse to catch sudden expiratory movement. Efforts should be 
made to prevent unnecessary and shallow coughing. Spraying the air 
of the sick room with a salt solution loosens the sputum and facilitates 
expectoration. Hypersecretion of the bronchial tree may be controlled 
by atropine or tr. belladonna. 

The working capacity and resistance of a tuberculous patient’s heart 
is impaired and should be supported pre-operative by digalin or some 
other form of digitalis. Post-operative cardiac failing should be treated 
with camphor and caffein. 
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Pulmonary hemorrhage is treated by supporting expectoration, con- 
trolling respiration, advising patient to cough strongly and regularly. 
Hemorrhage from the wound is usually controlled by a tight dressing 
or tampon. Rarely, in bleeding from a large vessel the wound will have 
to be reopened. 

Singultus caused by irritation of the phrenic nerve after resection of the 
first rib should be treated with morphine and belladonna. 

Neuralgia caused by pressure of resected ribs or by inflammatory ir- 
ritation of the intercostal nerves usually disappears after a short time 
and usually requires no special treatment. 


ULTIMATE RIS tis hs 


A total of 25 thoracoplasties and one phrenicotomy have been done at 
the Municipal Tuberculosis Sanitarium within the last two years. Of 
this number we lost one case, who died 24 hours after operation. The 
post mortem diagnosis was pneumonia on the opposite side. Of this 
number, 30 per cent were discharged as apparently cured, 50 per cent 
either quiescent or improved, 16 per cent stationary or not improved, 
and 4 per cent dead. All operations except one were done in the two- 
stage procedure. In three cases the indications were severe hemoptysis, 
two were cases of tuberculous empyema—one, lung abscess. The remain- 
ing were unilateral fibroid cases with cavitation. In all cases pheumo- 
thorax was tried, but had to be given up. In only one case have we noted 
a spreading of the disease to the opposite side. As stated, the deformity 
is but slight and when patient is dressed there is no evidence of it. 

We may be criticized for bringing up results in our case due to the 
short period that our patients have had their collapse. To this we can only 
say that our results are more than satisfactory and correspond to the 
results obtained by others who had their patients under observation over 
long periods. 


CONCLUSIONS 


1. Thoracoplasty is now an established procedure and worthy of 
further development. 

2. The mortality rate is low and the results far outweigh the risk 
involved. 

3. In unilateral lesions where pneumothorax cannot be induced, 
thoracoplasty should be done without delay. 

4. In tuberculous empyemas where the recognized closed method of 
treatment has failed, thoracoplasty is indicated. 

5. Complete compression of the lung with pneumothorax is often 
impossible, owing to extensive pleural adhesions. In these cases thoraco- 
plasty is the operation of choice. 

6. Tuberculous lesions in the good lung must be inactive if surgery 
is to be undertaken. 
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7. Delaying thoracoplasty in cases of unsuccessful pneumothorax 
may cost the patient’s life. 

8. A two-step thoracoplasty is the operation of choice. 

9. Ethylene oxygen anesthesia is the anesthesia of choice. 

10. Phrenicotomy may be indicated in certain cases. 

11. Pneumolysis may be indicated following paravertebral thoraco- 
plasty in cases of stiff-walled cavities of the apices. 

12. Results are in direct proportion to the proper selection of cases 
and skillfully executed complete collapse. 

13. Proper post-operative care and sanatorium treatment for not less 
than six months is essential. 


EXTRAPLEURAL THORACOPLASTY 


By Epwarp ARCHIBALD, M.D. 


MontTREAL, QUE. 


As one of the first in this country to draw the attention of this Associa- 
tion to the very encouraging results obtained by Continental surgeons 
in the treatment of unilateral pulmonary tuberculosis by surgical methods, 
I cannot refrain from expressing my gratification as I review the rapid 
development of interest in this subject in America, particularly during the 
last two or three years. When in 1914 I first read a paper on extra- 
pleural thoracoplasty before the National Tuberculosis Association, re- 
viewing the work of Sauerbruch and others, and reporting two cases 
of my own, one entertained quite definitely the hope that there would 
spring up all over this country and in Canada, a brood of surgeons who, 
in one way or another, would train themselves to operate on tuberculous 
patients, not merely with technical skill, but with an intelligent and in- 
formed comprehension of the pathology of the tuberculous lung, and 
of the physiological principles underlying operations on the thorax. One 
hoped also that the phthisiotherapist in sanatoria, the internist, and ul- 
timately the general practitioner, would come to believe that the operation 
of extrapleural thoracoplasty, however formidable it might seem to be, 
was in reality not particularly dangerous, if done by competent surgeons; 
nay, more, that it was a procedure of proved value, capable of bring- 
ing about enormous improvement in selected cases, in whom purely 
medical efforts had reached their limit of usefulness. One pictured a not 
distant future in which all over the country there would be foci, “cities 
of refuge” as it were, where the poor chronic, doomed to sanatorium 
life, and not many years of that, might be given fresh help and a new 
hope at the hands of surgeons who were both serious-minded and 
courageous. It was to be teamwork between the internist and the sur- 
geon, and there were to be teams in all large cities and in the neighbor- 
hood of all large sanatoria. I think one may say that this dream is now 
rapidly coming true. Ten years ago the number of published extrapleural 
thoracoplasties in America could be counted on the fingers of one hand; 
a few months ago, according to Alexander,! 110 operations had been 
reported, and today there must be an equal number of unpublished cases 
lately done. I feel certain that, at the present moment, estimating ap- 
proximately a total of 100,000 sufferers from pulmonary tuberculosis in 
the United States and Canada, there must be four or five thousand whose 
lesion is such that a thoracoplasty would be of the greatest benefit; and 
I venture to predict that within the next ten years the operation will 
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have become so standardized, the indications so clear, the results so 
dependable, thoracoplasty will have, in short, earned its right of citizen- 
ship so surely, that it will compare, for instance, with the operation of 
gastroenterostomy for duodenal ulcer, and will surpass, in actual value 
to the patient, such operations as those for the removal of brain tumors, 
or of intestinal cancer. 

What is particularly encouraging is to see in the recent development 
of this subject, the keenness of discussion concerning moot points; the 
proposal of new methods or the alteration of older methods; and this as 
well on the medical as on the surgical side. We are now all trying to 
work out the value of phrenicotomy, both as preliminary to the regular 
thoracoplasty and as an independent operation; whether for lower lobe 
lesion alone or for disease of the whole lung. We have to consider 
Alexander’s recent proposal to reverse the ordinary Sauerbruch proced- 
ure and to resect the ribs over the upper lobe first and over the lower 
lobe last, in order to avoid aspiration pneumonia. We have to determine 
whether a partial pneumothorax shall be allowed to continue with a par- 
tial thoracoplasty, or whether one should give up the pneumothorax and 
do a total thoracoplasty. Concerning these questions and others, very 
much on the tapis, I shall now venture to say a few words. 

Alexander, in the Annals of Surgery, for April, 1925, proposes a radical 
departure from the accepted Sauerbruch rule, which demands that in a 
total thoracoplasty the lower ribs should be resected first in order to 
compress the lower lobe and prevent aspiration of tuberculous material 
from the upper lobe. Alexander’s argument is that this order of pro- 
cedure is apt rather to favour the development of aspiration pneumonia 
in either lung than to prevent it, and he cites in support the figures of 
Stoecklin and of Brunner. “Twenty-four of Stoecklin’s 96 patients died 
of causes more or less connected with operation; 6 of them (25 per cent 
of the operative deaths) developed ‘aspiration pneumonia’ and died from 
five to fifty-three days after operation. Brunner reports 12 deaths from 
operation among 99. Tuberculous pneumonia was either the sole cause 
or one of the gravest causes of operative death in 10 (83 per cent) of 
12 cases.* Per contra Sauerbruch, twelve years ago, reported five oper- 
ations on four patients, in which portions of some three to six ribs were 
resected, but in which no rib lower than the seventh was removed. Two of’ 
the four patients developed aspiration pneumonia. In the later literature 
Alexander was able to find reported a small series of thoracoplasties con- 
fined to the upper ribs, and many cases of primary upper lobe extrapleural 
pneumolysis, with filling, and in all this he found no evidence to support 
Sauerbruch’s fear of primary upper lung compression as the cause of post 
operative pneumonia. He goes on to argue, upon anatomical and physio- 
logical grounds, that resection of the lower ribs as a primary operation 


*In Brunner’s book (Die Chirurgische Behandlung d. Lungentuberkulose, p. 
269) I find 117 cases reported, with 13 early deaths, of which only 2 are set down as 
due to aspiration pneumonia. Alexander, however, in a recent letter informs me that 
he makes this statement on his own, after a critical reading of Brunner’s case reports, 
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must be more apt to favor pneumonia on account of the interference with 
the muscles of the lower chest and abdomen, which play a most important 
part in the act of coughing and expectorating. Difficulty in cough and 
expectoration, he assumes, must be the chief cause of pneumonia. It 
is not so much the contact of infected material in bronchi or bronchioles 
that causes pneumonia, but the prolongation of that contact over an 
undue period of time. For this and other good reasons he proposes that 
the ordinary routine of operation should be first, a phrenicotomy, then a 
secondary thoracoplasty of the upper seven ribs, and finally, if the lower 
lung contains more than a few tuberculous lesions, or if the diaphragm 
rises only a little into the chest after phrenicotomy, a resection of the 
lower ribs should be done as a third stage of the operation. 

This proposal of Alexander’s although based on theoretical considera- 
tions and not as yet tested in any proper series of cases, 1s, nevertheless, 
the most fundamental change of surgical policy that has been proposed 
since Sauerbruch, some twelve years ago, laid down the principles of oper- 
ation in this disease. 

For my own part I find it difficult to come to any conclusion in respect 
to this proposed change in procedure. It must be admitted that a primary 
resection of the lower ribs does interfere very materially, during the first 
48 hours, with the act of coughing; much more so, certainly, than does 
phrenicotomy, and we may admit that it is probable, to say the least, that 
interference with coughing favors the development of a pneumonia. For 
instance, an operation in the upper abdomen is much more often followed 
by pneumonia than one in the lower abdomen, and I have been accustomed 
in teaching to put this fact graphically in the phrase “every extra inch of 
incision above the umbilicus means an extra one per cent mortality from 
pneumonia.” Nevertheless the causation of post operative pneumonia is 
not so simple as all that; it is often to be explained otherwise, and remains 
often quite unclear. 

There is also a series of operative results, other than those cited by 
Alexander, which do not support his contention as to the frequency of 
aspiration pneumonia. Of Bull’s 92 cases, 9 died from operation, of which 
only 2 died of pneumonia. In the series of Jacobaeus and Key, they lost 
of 50 cases only 1 from pneumonia. In Sauerbruch’s Munich series, 

reported by Brunner, out of 13 cases of early death after operation in 117 
cases, there were only 2 set down as being due to “aspiration pneumonia.” 

Finally in my own series of 56 cases, on whom 104 operations involving’ 
general anaesthesia were performed, there were only two that developed 
pneumonia after operation ; one of these died on the eighth day of an acute 
pneumococcus (type iv) pneumonia in the good lung, following a one-stage 
operation (first to eleventh ribs) and the other died in the seventh week 
after operation from an acute pneumonic phthisis in the good lung. This 
represents a total mortality of a little less than 4 per cent for cases, and 
a little less than 2 per cent for operations. In all these, save for a few 
partial operations, thoracoplasty had been done first over the lower lobe, 
and later over the upper. All except two were done in two stages. 
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One is certainly accustomed to a very considerable amount of interfer- 
ence with coughing in the first 24 hours, and to difficult expectoration 
for the first 48 hours, or even 72 hours; after which the sputum, which 
in the first two days, as the result of opiates, is tenacious, becomes looser 
and is expectorated without material difficulty in spite of some pain. | 
can hardly believe that tuberculous sputum, which, let us say, is aspirated 
or falls into the bronchi of the lower lobe and remains there stagnant for 
48 hours is more likely to induce a pneumonia than if it lay there for a 
few hours. In other words interference with cough over a period of 48 
hours is hardly likely, in and of itself, to be the sole cause of post oper- 
ative pneumonia; and I am inclined to ascribe the large incidence of pneu- 
monia in the figures of Stoecklin, for example, rather to other factors 
than those suggested by Alexander. For instance there is the very high 
mortality of the one-stage operation as opposed to the two-stage; there is 
the question of the degree of paradoxical respiration and mediastinal 
flapping, which if at all excessive, must predispose to pneumonia, not 
alone through interference with respiration but also through its deleterious 
effect on the strength of the heart. There is also the very important ques- 
tion of andesthesia, and of that lowering of the general vital force which 
we loosely call shock; and there is finally the question of a proper selec- 
tion of cases, although, indeed, this last does not make much difference in 
the results of various operators, inasmuch as, so far as I can judge, all 
surgeons have been operating on approximately the same type of case. 
All these considerations, which involve quite marked differences in the 
practice of one operator as compared with that of another, may easily 
account for a much larger incidence of post operative pneumonia in one 
series as compared with another. For example, Stoecklin, in his report 
insists upon a routine resection of a very large length of rib, and his one- 
Stage operations outnumber his two-stage. In my own practice I have 
made it a rule, which has suffered only two exceptions, to operate in two 
stages ; and with regard to the length of rib to be resected, to make that 
depend upon the degree of paradoxical respiratory movement observed 
in the lung as one rib after the other is removed; taking out a compar- 
atively small section if there is much insinking of the lung during inspira- 
tion, and a much longer piece if the lung and mediastinum are more or 
less rigid, through fibrosis, and paradoxical breathing consequently slight. 
These two principles, which were early laid down in my practice, account, 
I think, for the fact that there have been in this series of 56 cases of 
posterior thoracoplasty, only 2 deaths from pneumonia, no death from 
operative shock, and only 5.4 per cent of case—and a.Aiper cert, oF 
operation-mortality in the first three weeks.* In conclusion, therefore. 
looking back upon results as good as these, I am naturally slow to change 
the regular procedure advised by Sauerbruch. On the other hand I shall 
await with the greatest interest the results of others who may care to try 


* July 16, 1925. With the addition of 5 recent cases, these figures become respec- 
tively 4.9 per cent and 2.7 per cent. 
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out this proposal of Alexander’s. I cannot help thinking that it will be 
difficult for the Alexander procedure to show less than a 4 per cent (at 
present, to be exact, 3.3 per cent) mortality from post operative pneu- 
monia, including therein both the ordinary pneumococcus and the tu- 
berculous varieties. 

I would like in the second place to take up the question of the relative 
indications for thoracoplasty as compared with pneumothorax. It has 
been customary to say in a general way that the indications are identical ; 
that pneumothorax should be tried first, and, if that is found impossible, 
or insufficient, a thoracoplasty should be undertaken. This is of course 
true up to a certain point; indeed it is true for the majority of cases. But 
as one’s experience increases, one comes to realize that the field 
for these two procedures is, after all, very far from being identical; 
that, indeed, they are coming to occupy more and more somewhat separate 
fields. The difference lies fundamentally in the pathological process which 
happens to be present in any given case. As the Germans have pointed 
out, one must distinguish as far as is possible between the acute, active, 
exudative form of the disease and the productive form. The one is char- 
acterized by the pneumonic or broncho-pneumonia process, with a good 
deal of exudation, fluid and cellular, around the tuberculous foci; while. 
in the other the typical lesion, generally speaking, is the isolated and 
fairly well delimited tubercle with very little surrounding exudate, and 
with a tendency to fibrosis. In respect of the present question, it is ot 
fundamental importance that in the former—that is the exudative form— 
the pleura does not participate much in the inflammation, and. that pleural 
adhesions are slight or absent, while in the latter the contrary is the case, 
and the pleural space is apt to be closed or partly closed by adhesions. It 
is obvious, therefore, that the chief field for artificial pneumothorax, which 
requires a free pleural space, will be the acute exudative form, while that 
for thoracoplasty will be the productive form, in which a closed pleura 
prevents pneumothorax. It is equally obvious, of course, that there exists 
a wide middle region, suitable for a pneumothorax, which cannot be total 
on account of adhesions, but which nevertheless, as a partial pneumo- 
thorax, may bring about a definite measure of improvement and halt an 
active process in the lung which was superadded to a previous productive 
process of some duration. | 

A second consideration lies in the fact that in the chronic productive 
variety, with considerable fibrosis and contraction of the lung tissue, an 
artificial pneumothorax is from the first more or less unsuitable, for the 
simple reason that a fibrotic and contracted lung can not be expected to 
expand when ultimately it is desired to allow the pneumothorax to lapse. 
In this sense, even when a considerable portion of the pleural space is 
free for a pneumothorax, this should really not be attempted, (save for 
activity ), but a thoracoplasty should rather be advised at the outset. The 
decision will depend upon a proper estimate of the pathological process 
that is already present in the lung, or that will likely be present at the end 
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of a two or three years’ pneumothorax compression. In this sense, there- 
fore, we must expect the indications for a primary thoracoplasty to be 
set considerably wider than hitherto, and I am of the opinion that arti- 
ficial pneumothorax will gradually be reserved for the active and progres- 
sive exudative forms of broncho-pneumonic or pneumonic type, when the 
other lung is not too bad. This will apply not only to cases with a com- 
paratively free pleural space, but also to the older productive cases, chiefly 
of the upper lobe, with recent progressive exudative disease, usually in 
the lower lobe, in which a partial pneumothorax will be used to convert 
activity into quiescence and a chronic state, in the expectation that thora- 
coplasty may later be done for permanent results, with greater safety. 

If we take the frequent condition of a pneumothorax complicated by a 
serous effusion, we have again a further consideration, which, to my mind, 
narrows the field for pneumothorax and enlarges it for thoracoplasty. 
The condition of the lung previous to the institution of pneumothorax 
must always be considered in the light of what has just been said; that is, 
whether an acute exudative process or a chronic productive lesion was pre- 
viously existent. If the former, I think everyone will agree that one 
should aspirate repeatedly and replace with air until such time as the lung 
lesion may be presumed to have become quiescent; but in the latter case 
it does seem to me that the occurrence of fluid, even though serous and 
apparently sterile, forces one to consider seriously the substitution of a 
thoracoplasty for the pneumothorax. The frequency with which such 
serous effusions become purulent has been fairly established as from 5 to 
12 per cent; and when an effusion becomes purulent the prognosis imme- 
diately 1s enormously darkened. The only way in which the menace of 
pyopneumothorax can be obviated is by obliterating, through adhesions, 
the pleural space; and the danger of rupture of a peripheral cavity into 
the pleura is also best avoided by a collapse of the lung which releases 
tension on the cavity wall, and allows it to fall in on itself with possible 
ultimate obliteration. Consequently I feel that, when an effusion persists 
in spite of several aspirations with air replacement, it is best to give up the 
pneumothorax and proceed with a thoracoplasty, unless the pneumothorax 
is so extensive that it would mean a removal of nearly all the ribs from 
front to back on that side of the chest; this would be so large an order 
that one might prefer to go on with the pneumothorax as a lesser risk. 

There are cases, however, in which the effusion becomes frankly purul- 
ent and thick, but is still apparently sterile to culture and in smears. Such 
cases, in my experience, may apparently do well, even for a period of 
two or three years, but they are extremely apt sooner or later to go on 
to a violent mixed infection, with death in a few months; consequently 
I advise thoracoplasty in such cases much earlier and more definitely than 
when the fluid is only serous. 

Another type in which the relative advantages of pneumothorax and 
thoracoplasty have to be considered consists in those in whom the pneumo- 
thorax is partial. W5uth a lower pneumothorax and adherent upper lobe I 
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am inclined to advise giving up the pneumothorax and doing a total thor- 
acoplasty, provided that the lesions were originally serious and extensive 
in the lower lobe; but if the amount of disease was originally slight, I would 
maintain the pneumothorax while doing a thoracoplasty over the upper 
seven ribs, in the expectation of preserving the lower lobe for eventual 
expansion and continued function. 

On the other hand with an adherent lower lobe and an upper pneumo- 
thorax conditions are somewhat different. The upper lobe is always apt 
to be considerably involved, and the hope of ultimate restoration of func- 
tion is clearly less. Moreover a thoracoplasty over the lower lobe alone 
always falls short of a thoroughly good collapse or compression because the 
upper half of the ribs, which were left intact, prevent a proper sinking in of 
the lower ribs. One need only look at an X-ray plate taken after the first 
stage of a thoracoplasty, and compare it with one taken after the second 
stage. Consequently, as the result of my experience, I am inclined, in cases 
of upper pneumothorax and adherent lower lobe, to give up the pneumo- 
thorax and to do a total thoracoplasty. , 

The question of phrenicotomy is now being widely discussed. This I 
have done only four times. In three of these it was because of the fact 
that there was serious disease on the good side and one desired to test 
that side before considering a thoracoplasty. In none of these did there 
follow any flare-up in the good side, but on the other hand, in none did 
it secure any improvement in symptoms. In two of these it was left as an 
independent operation, and the patients have been neither benefited nor 
made worse. In one it was followed by a lower lobe thoracoplasty, which 
apparently caused a rapid lighting up of the disease in the good side. In 
the fourth it was followed after two weeks by a complete thoracoplasty in 
two stages, with good results. My impression is that phrenicotomy, as a 
test of the ability of the good lung to stand a thoracoplasty, is not to be 
relied upon. As a preliminary to thoracoplasty, in order to improve the 
patient’s resistance for that operation, I can conceive that it might be 
worth while; in which case it would come to be a regular preliminary 
operation in doubtful risks. Considering, however, that in my series, 
practically all done without preliminary phrenicotomy, the operative mor- 
tality has been so low, it would seem to be hardly worth while to insist 
on it. The diaphragm is, in any case, considerably paralyzed by the re- 
moval of the lower ribs, from the 11th up, and in that sense a phreni- 
cotomy seems hardly necessary. As an independent operation I feel that 
it is incapable of doing sufficient good, and may, by accomplishing a par- 
tial measure of improvement, put the patient off from the really helpful — 
operation of thoracoplasty. 

One further question I would like to discuss briefly. It is one to which 
Brunner has given much attention; namely that which concerns the exuda- 
tive form of the disease. In Brunner’s list of 117 cases he sets down 39 
as being predominatingly of this type, and of his 13 cases of early death 
after operation, 10 belonged to this class, while 11 died later of progres- 
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sive tuberculosis, 1 was made worse, 6 were unchanged, 6 were improved, 
and none was clinically cured. It is obvious that the diagnosis of such 
cases, especially as regards interpretation and X-ray plates, will vary 
according to the particular views of a number of observers. Nevertheless 
the general picture in its gross outline is recognized by everybody. Shall 
one, then, do a thoracoplasty in cases of this type? For my own part I 
think a distinction should be made, and that distinction depends chiefly 
upon the presence or absence of the evidence of resistance. It is to be 
understood that a pneumothorax is the best procedure under such cir- 
cumstances. That being impossible, even a partial one, I would be in- 
clined to do a thoracoplasty in several stages, if there were present any 
definite degree of fibrosis and contraction, indicating old disease which 
had been more or less successfully fought off. If, on the other hand, the 
whole process were comparatively recent, and without evidence of fibrosis, 
I believe the patient’s best chance is conserved to him by refraining from 
operation, and trusting to ordinary hygienic methods. A fair proportion 
of such cases, as has been pointed out so graphically lately, by Webb, and 
by Stewart, will still overcome this acute phase of the disease, and a large 
part of this.snowstorm seen in the X-ray films will disappear. At this 
later stage a thoracoplasty may well be considered, and it is altogether 
unlikely that a thoracoplasty, in the case of those who do not clear up, 
would have had any appreciable effect’ in halting the disease. The more | 
likely result, indeed, would be to aggravate it. 


RESULIS 


The operative mortality of the standard posterior thoracoplasty would 
appear, from the published statistics, to be still unduly high in the hands 
of some operators. I find the evidence of this also in the statements of 
sanatorium men to patients, to the effect that the operation is dangerous. 
Sauerbruch’s mortality is 2 per cent in the first 2 or 3 days (from oper- 
ative shock), but rises to 7 per cent in the first 12 days, and IT) percent 
in the first three weeks. The figures of Bull, Saugmann, and most others 
are about the same, while those of Stoecklin go up to around 20 per cent. 
My conclusions, from comparing the results of others and my own cases, 
are that operative mortality can be lowered very definitely by more care- 
ful consideration of various factors. There is, first, the type of case that 
should be accepted for operation. In this regard one must insist on some 
evidence of resistance in the patient, and that is chiefly the evidence of 
fibrosis. This is much more important than the actual amount of disease 
in the good lung. I am under the impression that too many active, progres- 
sive cases have been accepted for operation. This type stands operation 
badly. Again, very extensive destruction of lung tissue in both lobes, 
even with extensive fibrosis, promises no more than a very moderate 
improvement at the best, and patients of this class are, on the whole, 
doubtful risks. Secondly, too many operations are still done in one stage. 
I have done the one-stage operation only twice, and one of these died. 
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Another important factor of safety is to judge the length of rib resection 
carefully. A stiff lung and mediastinum permit and suggest a longer re- 
section of rib, up to 6 inches or even 7 inches; whereas a soft lung, sinking 
in during inspiration, is a warning to restrict the length and the number 
of resected ribs. This is an obvious application of the physiological prin- 
ciples of all thoracic operations. 

As to anaesthesia, I am opposed both to ether and to chloroform alone, 
and am in favor of gas-oxygen, or ethylene, plus local. A good anesthesia 
lowers mortality. I am strongly in favor of two preliminary hypodermics 
of morphia or pantopon; one gr.4 an hour before operation, and gr. 4 with 
atropine gr. 1/150 on the stretcher. This ensures a quiet anesthesia, free 
from struggling and respiratory exertion; and in that sense helps to ward 
off the danger of aspiration pneumonia. There is a little danger in too 
much novocaine, and consequently I reject local alone. An‘ intelligent 
post-operative care, with a good deal of sedative during the first twenty- 
four hours and the encouragement to cough after that, together with 
stimulants, helps to keep down mortality. Careful nursing is also a great 
advantage. With the development of knowledge in these and other par- 
ticulars, I feel sure the mortality figures for this operation will be brought 
so low as to count but very little in the decision as to operation. 

In my series of 56 (now 61) posterior thoracoplasties, there occurred 
only three deaths within the first month, and one death. in the seventh 
week, ascribable to operation. There was no operative death in the nar- 
row sense; that is from operative shock in the first few days. One died 
on the 8th day from an acute lobar pneumonia on the good side, after a 
one-stage operation. One died on the 12th day from cardiac failure, after 
the removal of the lower seven ribs; this patient was operated on in a 
distant city where I had no opportunity of supervising the after-care. It 
was a more or less desperate case of progressive tuberculosis, with many 
hemorrhages, and I consented to operate chiefly on account of the hemor- 
rhages, and in spite of the conviction that the case was ill-chosen, as there 
was a definite active, though restricted, lesion on the good side. The third 
case died on the 21st day, after a first-stage lower thoracoplasty, from a 
streptococcus infection under the scapula. This man had been twenty 
years ill. The lung was extensively cavitated, he was hectic, had night 
sweats, was obviously suffering badly from prolonged mixed infection, 
and to cap all, some fifteen needle punctures had previously been done in 
the effort to establish a pneumothorax. In the first month, therefore, the 
operative mortality in these 56 cases of posterior thoracoplasty amounts 
only to 5.4 per cent (now 4.9) as compared with Sauerbruch’s 11 per 
cent ; and when we consider that in these 56 cases, as the result of adopt- 
ing a routine two-stage procedure, there were performed 104 separate op- 
erations (now 114), all of them under gas-oxygen and novocaine, we get 
an operation mortality as opposed to a case mortality of only 2.9 per cent 
(now 2.7 per cent). In the second month there was one other death 
from tuberculous pneumonia of the good side, which must be ascribed to 
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the operation, making the total operative mortality 7.1 per cent (now 6.6 
per cent). This is put down separately for the sake of comparison with 
Sauerbruch’s figures, which make a separate column for early operative 
deaths during the first month only, and group all from the first month 
on as late results. 

The main point, therefore, is that with proper care this major opera- 
tion, though carried out on frail subjects, however formidable it may 
appear to those unfamiliar with the subject, involves nevertheless so small 
an operative risk that it can be advised without hesitation in properly 
selected cases. As reasons for the higher European operative mortality 
one may suggest, as a probable guess, a number of things, such as a com- 
paratively large proportion of one-stage operations; a lack of really expert 
anaesthesia; the common use of ether and chloroform, or on the other 
hand of too large amounts of novocaine in those done under local anes- 
thesia alone (several novocaine deaths are reported); a rule of thumb 
resection of too great a length of ribs, with resulting mediastinal flapping ; 
a too easy acceptance of the acute exudative form, showing activity; and 
finally imperfect asepsis as shown in reported wound infections. 

After analyzing my own series and studying the results of others, I have 
come to the conclusion that in general the standard posterior thoracoplasty, 
properly performed, can be counted on to yield such good results that 
only with hesitation should one adopt such accessory operations, lately 
proposed, as phrenicotomy, anterior resection of ribs, and apicolysis. Cer- 
tainly in the case of patients who have not done well after a posterior 
thoracoplasty, or who have received insufficient benefit because of persist- 
ing cavities either at apex or at base, it is extremely doubtful if it 1s worth 
while to attempt one of these operations as a last resort. If the patient's 
general condition is poor because of chronic toxemia, fever, rapid pulse, 
and a probable myocarditis, it is my opinion that it is useless to go further. 
Collapse therapy will have done about all it can do. The danger of an 
apicolysis is great; the benefit of a phrenicotomy small. In short with 
lungs so extensively diseased as is the case in this class of patients, it 1s 
probable that nothing short of a resection of the whole lung, as in Mac- 
ewen’s celebrated case, can accomplish anything of value; and I believe that 
such an operation, provided the other lung is sound, would not be so 
formidable as it sounds. 
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THE TREATMENT OF BILATERAL LUNG 
SUPPURATION* 


By J. J. Sincer, M.D., anp Evarts A. Granam, M.D. 
St. Louris, Mo. 


In the past few years considerable interest has been manifested by 
physicians as well as surgeons in suppurative conditions of the lung. 
Under this head are the following pathological conditions ; abscesses, acute 
and chronic; bronchiectasis ; purulent bronchitis ; empyemas that are drain- 
ing through bronchi; and tumors of the lung which have broken down. 
It is often very difficult to differentiate these conditions and it has become 
more or less general custom to classify all of them as suppuration of the 
lung. 

In previous papers we have discussed (1) bronchiectasis and (2) ab- 
scesses of the lung as such. It is the purpose of this paper to discuss 
bilateral suppuration and the treatment with report of five cases. 

Before the World War it was unusual for surgeons to undertake opera- 
tions on one lung because of the great dangers incident to this class of 
cases. But time has taught us that the operations on the lung were rela- 
tively safe with the newer methods. Bilateral lung cases are still con- 
sidered by many as inoperable. We have found it possible, however, to 
treat many such cases with excellent results, often with very simple 
methods. 

It has been our custom to use the simplest methods for drainage of lung 
suppuration before attempting the more complicated ones; the first method 
is postural drainage three or four times a day on a specially constructed 
Tip Top table. This table is constructed on the “see-saw” principle allow- 
ing the patient to remain in the dependent position for only a minute or 
two. Occasionally pus will drain at once; at other times, the patient wil! 
cough up a considerable amount shortly after the drainage. The relief of 
the persistent cough following this simple procedure is frequently very 
striking. With this frequent drainage the purulent condition of the lung 
is often lessened in a short time, and at times permanent cures follow. The 
method must be used carefully, however, as occasionally hemorrhages have 
resulted from the strain on the weakened mucous membrane and granula- 
tion tissue always present in these suppuration cases. 

If, however, cases do not respond in four weeks, bronchoscopy is used, 


* From the Departments of Surgery and Internal Medicine, Washington Univer- 
sity School of Medicine and Barnes Hospital, St. Louis, Missouri. 
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first to establish the presence or absence of a foreign body in a bronchus, 
second to dilate bronchi, and third to aspirate pus. Occasionally antiseptic 
oils are injected into abscesses. It has been noted that no great amount of 
pus is really aspirated from the suppurative areas, but the strain relative 
to the cough which follows the dilatation of the tubes and the removal 
of granulation tissue makes better drainage through the natural bronchial 
drainage passage. We also use postural drainage in addition to broncho- 
scopic drainage. This tends to keep the bronchial tubes open. 

The next step is the use of pneumothorax. There has been considerable 
discussion as to its value in this condition, especially when it is bilateral. 
While it is true that adhesions are the rule in all suppurative lung condi- 
tions, one can never tell from physical signs or the roentgen ray examina- 
tion whether they are present or not. It is only by the introduction of a 
needle connected with a manometer that their presence can be detected. 

We have had many surprises during this procedure; in cases where one 
would expect to find adhesions everywhere large pleural spaces were 
found, and the introduction of air was a simple procedure. The results 
we have obtained in several cases are almost miraculous. 

In bilateral cases of bronchiectasis, it is necessary to find by careful 
study and analysis of signs and roentgen ray, which lung is performing 
most of the work. This is not difficult as one can see by physical signs 
and in the fluoroscopic examination which lung is expanding the most. 
When one considers that a bronchiectatic lobe is usually functionless and, 
therefore, will not allow air to enter, the compression of that side should 
not materially change the vital capacity. 

The proper interpretation of the roentgen plate is also very important. 
It is often noted that the so-called “good lung” is thickly marked and 
spotted, and if that criterion alone is used, we would hardly consider these 
cases suitable for collapse therapy. We have found that collapse of the 
_one side allows for greater aeration of the other with marked improvement 
of the less affected side. The explanation of this phenomenon may be that 
the infection from the worse side is prevented from constantly reinfecting 
the contra-lateral lung. We have used postural drainage as described in 
conjunction with this compression. Good results are noted usually after 
two or three compressions which are generally given every four or five 
days. If symptoms are not ameliorated after two or three months, we find 
this type of case is then subjected to surgical treatment. 

Spirochetal infections of the lung are treated by salvarsan with splendid 
results. 

The surgical methods used in lung suppuration are as follows: (1) 
thoracoscopy, (2) surgical pneumothorax, (3) partial thoracoplasty, (4) 
complete thoracoplasty, (5) cautery pneumectomy. 

(1) Thoracoscopy is done occasionally when it is found that tumors or 
abscesses are the probable diagnoses. First a pneumothorax is done by the 
usual method; then under twilight sleep and local anesthesia, the thoraco- 
scope devised by one of us* is inserted in an intercostal space. It is often 
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possible by this means to see whether the mass is connected with pleura or is 
a part of the lung tissue itself. Sections of tissue may also be removed. 

(2) Surgical pneumothorax 1 is used when it is decided that an explor- 
atory operation is necessary. If few or no adhesions are present, the 
pleural space is allowed to fill with air and the pleura and chest tissue are 
closed. It has been found that the purulent area is completely compressed 
and may become normal in a short time by this relatively simple procedure. 
Occasionally it has been found necessary to keep up this air compression 
by artificial pneumothorax every week or two. If the lung shows evidence 
of consolidation without abscess formation, we often sew this portion 
to the chest wall so that adhesions at this site will make cauterization, if 
necessary, simpler and safer. The value of this procedure is due tu 
compression of the lung and the fact that the cough is greatly lessened. It 
is not possible to cough unless the air is breathed or aspirated in the depths 
of the lung. The vicious circle produced by constant cough is thus pre- 
vented, and absorption of the infected material results. If this treatment 
is combined with postural drainage even greater and quicker results follow. 

(3) Partial thoracoplasty, especially in lower lobe involvement, has 
been done, especially. in cases where it is not advisable to do a great deal 
surgically. A pad fitted to a bandage is placed over operative area to 
make compression more effective. At best this is only palliative. 

(4) Complete thoracoplasty is recommended by some in unilateral 
cases, but we have not used this method. One case in our series had this 
operation performed elsewhere with complete surgical healing. The com- 
pression of the lung was not sufficient to produce fibrosis. In fact many 
cases subjected to thoracoplasty are not improved. In comparing pneumo- 
thorax compression with thoracoplastic compression we note that much 
greater benefits result but hard fibrous tissue around cavities often prevents 
the desired results. 

(5) Cautery pneumectomy. This procedure represents all surgical 
requirements for infected tissue. If the lung is not found adherent at the 
time of operation, it is sewed to the chest wall after a rather large expo- 
sure of the pleura. Portions of three or four ribs are removed over the 
site of the greatest involvement. Five to eight days later by means of the 
actual cautery a large area of lung is burned, but at first no attempt is 
made to burn very deeply. One may find many foci of pus. Later a gauze 
pack is inserted into the crater formed by this cauterization. This pre- 
vents hemorrhage and also acts as a compression on the pulmonary tissue. 
From six to eight days are required for the slough to drop off. Later 
we have a deep wide opening into pulmonary tissue with the bronchi 
acting as drainage tubes. To facilitate evacuation of pus we use an as- 
pirator-bronchial tube, thus preventing a great deal of strain, as patients 
must otherwise force this pus by coughing. 

In addition to these procedures we use heliotherapy, both natural and 
artificial, as a general treatment and also as a local treatment. We have 
found excellent results following these methods and feel that by close, 
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constant and detailed attention many of our most miserable cases can be 
benefited. 


Case 1. Edward Busch, 6 years, C. C. lung abscess. F. H. Mother and father 
I.&w. There are two children, the patient and a girl of five years. No children 
dead. No history of tbe. or “lung trouble.” P. H. normal delivery at term weighing 
7 lb. Breast fed for two weeks then put on bottle feedings, using Eagle Brand 
Milk from 2 weeks to one year of age. Development normal as to teething, talking 
and walking. Had no summer complaint, no colds, no sore throat. 

P. I. patient’s breathing was so noisy in the winter of 1920 and 21 that in that 
spring his adenoids were removed. During the fall of 1921 periods of fever and 
cough and purulent sputum began and have continued without much change since. 
During the intervals between attacks he is well, has no fever, no cough, good appe- 
tite. Then over night he becomes ill with fever, cough with much sputum, dyspnea, 
and orthopnea. Attacks last from two weeks to two months. He has had much 
treatment since 1921, including osteopathy, Christian Science, Abrams and hydro- 
therapy. Has been seen by Doctor Graham several times and was sent here for 
further care. 

In the spring of 1923 he had measles and pneumonia and was sick until June, 1923. 
Had pertussis in November. 

Has been taking drainage exercises before each meal since onset to drain the 
cavity in his lung. The mother says that between attacks there is no drainage but 
over night another attack may come on and he will bring up large quantities of 
sputum. Present flare up began March 8, 1924. 

Physical Examination.—Temperature 39.2, breathing rapidly, but with no apparent 
effort. Coughs at intervals and brings up considerable amount of yellow pus which 
has little odor. The physical signs (3/11/24) show diminished breathing in the 
right base and dullness. The mid portion of right lung shows increased whispered 
voice. This was more marked three days ago. In the left lung the breath sounds 
are harsh and coarse rales are heard but this breathing is compensatory. X-ray 
however shows thickening of the markings, especially from the hilus down. X-ray 
and physical and history make a diagnosis of bilateral bronchiectasis and an acute 
pneumonitis. 

The treatment (3/13/24) consisted of artificial pneumothorax which was done 
five times on the dates as follows: | 


3/13/24 275 cc. air right side. 
3/15/24 275 cc. air 

3/19/24 300 cc. air 

3/24/24 350 cc. air 

3/31/24 350 cc. air good collapse. 


a he age tee 


Patient had no reaction from any pneumothorax. Always felt better afterwards and 
coughed up large quantities of sputum following the treatment. A small amount 
of fluid formed, but was sterile. 

Sputum, blood and urine negative. Temperature gradually dropped. Sputum 
ranged from 180 to 240 cc. daily while in hospital but was much decreased when patient 
was discharged from hospital. Patient discharged from hospital 4/2/24 much im- 
proved to return for observation. 

From this time until 12/1/24 he received 15 right-sided pneumothoraces with no 
unusual reactions. During this time he had several mild nasal infections, an abscess 
on right buttock and broke right arm. 
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12/13/24 noticed a slight increase in induration at 1. hilus and patient was bringing 
up a little more pus. Sinuses treated by Doctor Sluder. Lungs began to clear up. 
Tonsillectomy 1/4/25. 

Lungs showed marked clearing. Vital capacity 800 cc. Weight increased from 
59 lbs. to 66 Ibs. Less coughing and patient feels much better. 


Case 2. Patient (Tony Randazzo) was sent into Barnes Hospital by Doctor 
Bicknell of East Chicago, Indiana with a chief complaint of cough which became 
more productive after operation on November 2, 1923, for supposed cholecystitis and 
appendicitis. The family history and past history are negative. 

Present illness started with a ‘‘cold” in September, 1923. At that time patient 
had a cough and a sense of tightness in the neck up above the supra-sternal notch. 
He went to several doctors, one of whom finally operated on him, Nov. 2, 1923, 
removing his gallbladder and appendix although no history of symptoms pointing to 
these can be obtained. One week after operation cough became worse and more 
productive. Sputum occasionally blood streaked. The operative site in the abdomen 
did not heal promptly, discharging a foul-smelling pus. On about the first of Jan- 
uary, 1924, patient went to Doctor Bicknell who “stood him on his head” and obtained 
about two ounces of very foul-smelling pus. Doctor Bicknell sent him to Barnes 
Hospital. ; 

Physical Examination—Head. Two scars on face due to fall. Small cryptic 
tonsils. Chest: Breathing mostly abdominal. P. N. diminished, IV rib down on 
right, posterior. B. S. somewhat harsh over right base, anterior. I*rom left of scapula 
down breath sounds are of tubular quality. W. S. increased. Fluoroscopically and 
X-ray there are many small cavities in the right middle and lower lobe. Suspicious 
fluid level in one of these cavities with air above. Much increase of hilus shadow. 
Thickening of lung markings, especially those toward the apices, which are beaded. 
Abdomen shows marked separation of muscle wall with bulging on coughing. Small 
discharging sinus. Sputum greenish yellow, tenacious, many polymorphs, no tuber- 
culosis. Urine negative. FR. B. C. 4,310,000, Hb 65 per cent. and W. B. C. 11,000. 

On January 19, 1924, using novocaine (14 per cent.) a portion of the ninth and 
tenth ribs were removed sub-periosteally about the right scapular line. Lung ad- 
herent to pleura. Small amount of thick pus aspirated. Large cup-shaped depression 
burned out with cautery. Following operation patient continued to bring up 30 to 
50 cc. of sputum with drainage also from operative wound. ‘This continued for 
about 3 weeks. Then the wound in the chest stopped draining, closing with gran- 
ulations. The sputum increased. 

On 2/15/24, with N?OVO, anesthesia, the former incision was opened up widely 
and two more ribs taken out. Inter-costal bundles also removed. Skin sutured back 
from wound to prevent too rapid closure. A piece of the pleura removed showed 
chronic pleuritis. Following this operation patient improved somewhat, gained 
weight. Vital capacity 1100 cc. W. B. C. 12,500. Cough continued. Sputum exam- 
ination negative for tbe. 

The wound continued to drain until the sinus was practically closed on 4/28/24. 
Then the patient began having much pain in the right chest, causing loss of sleep. 
Fluoroscopy showed dense irregular shadow throughout the right base. 

On 5/5/24 with N,O-O, an incision was made around the draining sinus down 
through scar tissue to the surface of the lung. This sinus was found to communicate 
directly with the lung and after slight coughing a little pus was expelled through a 
small opening in the sinus. The cautery was plunged into the sinus and abscess 
cavity was entered with a capacity of about 15 cc. This contained thick, inspis- 
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sated and foul-smelling pus. There was also a small sequestra in it (rib?) The 
roof of the cavity was burned off with cautery to make a shallow saucer-like depres- 
sion. No hemorrhage. No sutures taken. Following the operation the patient 
improved some. Cough was considerably less. Less sputum. W. B. C. went down 
to 5,650. This improvement continued for about 6 weeks. Heliotherapy was 
employed. 

On 7/3/24 patient coughed up a cupful of blood. Cough became worse, but sputum 
diminished. W. B. C. 13,800. Drainage was not satisfactory. 

On 7/16/24 the old incision was enlarged by extending forward. With the cautery 
a large saucer-shaped depression was burned out of the lung beginning at the site 
of the old drainage and extending around forward. The high position of the dia- 
phragm made access to the lung somewhat difficult. No sutures. There was not a 
large amount of pus encountered but several pus pockets were burned out. Helio- 
therapy was continued. Patient continued to cough but slept well. His vital 
capacity was 1000 to 1200 cc. Combined aspiration and heliotherapy tried. Sputum 
repeatedly negative for tbc. 

Vital capacity got up to 1,650 cc. on 10/6/24. The lung wound healed slowly 
and the bronchial fistulae began to close. 

On 10/21/24 patient’s ventral hernia was repaired using fascia lata sutures. 

On 12/10/24 numerous spirochetes were found in a culture from the wound, also 
fusiform bacilli. Patient was put on salvarsan therapy for his lung spirochetosis. 
He was discharged to the O. P. D. with his lung wound still draining slightly. His 
cough had practically disappeared. 

From 1/8/25 until approximately 1/29/25 patient was free from cough. Then it 
came back, hacking in character. Later it became productive and his breath got 
very foul, In the O. P. D. patient received five injections of salvarsan of 0.5 grams 
each. 

On March 3, 1925, patient came back to Barnes Hospital complaining of pain in 
his left side and shortness of breath. Examination of the chest at that time showed 
numerous rales in the left hilus and a slight increase in breath sounds at this area. 
Fluoroscopy showed an area of increased density in the left hilus. There was good 
movement of the left diaphragm and a clear angle. It seemed that the process in 
the right lung on which the operations had been done had extended over to the left 
-hilus. 

The area rapidly developed into an abscess with fluid level which could be seen 
on 3/9/25. The abscess was more anterior than posterior. Postural drainage was 
carried out from 3-9 until 4-2. Pneumothorax was lightly considered on account of 
the extensive involvement of the right lung. 

The abscess rapidly extended until there was danger of its rupturing into the 
pleura on 4/1/25. It was then decided to go in and form some adhesions of the lung 
to the pleura so that when the abscess ruptured it would not cause an empyema. The 
vital capacity of the patient was only 800-900 cc., very little more than his tidal 
necessity. If a surgical pneumothorax were produced it would probably be fatal. 

On 4/2/25 an incision parallel to the third rib on the left side from the anterior 
axillary line almost to the sternum was made. The third rib was removed sub- 
periosteally to be sure to avoid a pneumothorax. Sutures were taken through the 
lung and the chest wall without opening the pleura first, to be sure of the presence 
or the absence of adhesions. A needle was inserted through the sutured portion 
and about 10 cc. of very putrefactive and bloody pus was removed. The wound was 
packed with iodoform gauze to promote adhesions. The ends of the ribs were packed 
with bone wax and the nerves injected with alcohol. 
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On 4/4/25 the second stage was done. With the cautery the abscess was opened 
and about 50 cc. of pus evacuated. It was necessary to cut the pectoral muscle to 
get proper drainage. 

Patient did poorly for about two weeks. He had several hemorrhages from his 
operative site. One of these on 4/11/25 was very severe, patient coughing up blood 
and losing quite a bit from the wound. He was typed (group II) and transfused with 


a fourth-year student as donor. Five hundred cc. blood given. Patient rallied won- 


derfully and on 4/19/25 his temperature was back to normal. He improved rapidly 
and remarkably. His sputum became less in amount, finally getting down so that the 
entire 24 hr. amount did not cover the bottom of cup. He looked very much 
better. Temperature and pulse continued normal. 

On 4/27/25 patient had ‘“no odor at all” (previous to his last operation all the 
patients in the ward were complaining of it). He is up and about the ward and 
sleeps out in the open air. 

X-ray on 4/22/25 showed a remarkable clearing of the lungs. 


Case 3. Patient (Bernard Petrie) male, 25 years old, white, entered Barnes Hos- 
pital 5/20/24 and was discharged 6/3/24. Condition improved, no operations. 

C. C. persistent cough, large quantities of foul sputum. F. H. unessential and P. H. 
of usual childhood diseases. Double pneumonia 9 years followed by an unproductive 
cough which has continued to onset of present illness five years ago. Otherwise neg- 
ative. 

P. I. Patient had double pneumonia at nine years of age very severe and patient 
was in bed for a year following because of slow recovery of strength. Had a dry, 
unproductive cough which continued until patient was 20 years of age. Dec. 22, 
1920, patient was exposed to elements and contracted influenza. In bed two weeks 
but recovered rapidly; however, he had a residual cough with quite profuse non- 
offensive sputum. Patient has never been free from this and condition was much 
aggravated during winter months or when lying down or stooping over. In the 
morning patient wakes feeling as though throat were full and after coughing and 
emptying throat and lungs patient is not bothered much for the rest of the day. 
Sputum has become thick, greenish and foul-smelling and patient brings up large 
amounts at a time, coughing very little between times. Patient has been able to 
work every day, feels well and has lost no weight. 

Physical Examination. — Positive findings only. Chest: Left upper more prom- 
inent than right. Limited expansion on left. P. N. impaired over left anterior 
and posterior upper, dull at left base. T. F., W. V., and S. V much increased on 
left anterior and posterior. Many coarse bubbling rales heard on left side. Sug- 
gestion of splash in left chest when heart beats (300 cc. of air injected into chest 
this a. m.). Right chest hyper-resonant. No rales. Heart: Apex felt in mid 
axillary line 6 I. C. S. 

5/22/24 O. P. D. history, additional data only. No pain in chest except just 
before coughing. Slight amount of blood in sputum last few weeks. Occasionally 
has night sweats. Sputum more profuse in a. m. Patient still working but feels 
quite weak. Cannot lie on right side without coughing. 

Course in Hospital—5/20/24. Postural drainage produces large quantity of 
greenish foul sputum. To be repeated two to three times daily. 5/20/24 (Dr. 
Singer) Physical signs and X-ray show bronchiectasis with abscess. Suggest pneu- 
mothorax. 300 cc. air introduced into left chest cavity. No adhesions encountered. 
5/23/24 (Dr. Singer) Pneumothorax still present. Will continue with J} tomorrow. 
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5/24/24 (Dr. Singer) Good collapse from apex to diaphragm. 450 cc. air injected. 
I. P.—10,— 16. F. P.—11,—8. No reaction. 

5/26/24 (Dr. Singer) Patient shows a good collapse of left lung after 48 hours, 
looks better and brings up less sputum. I. P.—4,—2. F. P.—8,—5. No reaction. 
Mediastinum not pushed over. Minute amount of fluid in costal angles. 5/29/24 
(Dr. Singer) Pneumothorax, good result. Evidently adhesions were loosened. 
I. P.—6,—3. F. P.—10,—5. 6/2/24 (Dr. Singer) Pneumothorax, good, almost 
complete collapse. I. P.—5,—9. F, P.—4,—1. Still coughs, but very little. 
Discharged 6/3/24. Physical findings indicated bronchiectasis or lung abscess. 
Fluoroscopic showed both to be present. Treated with postural drainage and pneu- 
mothorax. Condition improved. 

Laboratory: Urine negative. Blood, W. B. C. 8,250, R. B. C. 4,880,000, Hb. 90; 
Wasserman negative; temperature 36° C. minimum and 37.6° C. maximum; P. S. P. 
55 per cent. in two hours; sputum consistently negative for tbc.: and pulse average 85. 

Subsequent Course: 6/9/24 Pneumothorax 450 cc. I. P.—18,—8. F. P.—8 —6. 
6/17/24 Pneumothorax 450 cc. I, P.—12,—7. F. P.—10,—6.. Less cough and 
sputum 6/29/24. Pneumothorax 475 cc. I. P.—12,—7. F. P.—6,—2. 

To date patient has been given pneumothorax about every two weeks with constant 
improvement in feeling, increase in weight, less cough and very little sputum of a 
non-offensive character. Only on one occasion was there any reaction to the pneumo- 
thorax. At this reaction patient complained of tight feeling in chest. Pupils were 
unequal and patient emotionally upset. Never has there been more than a slight 
amount of fluid in costal angle. Patient is back at work as usual with none of the 
_ original weakness. 


Case 4. Patient (Hazel Palm) age 19, female, white, with C. C. (10/27/24) of 
chronic cough with abundant sputum. F. H. unimportant and P. H. of pertussis at 
3 years of age. Has had a cough ever since and has brought up small amounts of 
“phlegm.” Measles when an infant. Pneumonia at 3, 12, 17 and 19 years of age. 
No complications with pneumonia until last attack in April, 1924. Since this time 
the cough has persisted. Sore throat often during childhood. Influenza in 1918. 
With last attack of pneumonia patient had painful and swollen knee joints which lasted 
about five days. Menstrual history—onset at 14, regular 30/4. Has had much the 
last few periods. Last period 10/4/24. 

Onset of P. J. last April (1924) when patient had an attack of pneumonia, com- 
plicated by painful and swollen knees. Was sick for two weeks. The cough of 
which patient complains began when the pneumonia was resolving and has per- 
sisted. Sputum was clear for two weeks and then became thick and yellow, lately 
it is greenish in color. Went to Mayo’s Hospital 2%4 weeks ago where she was 
diagnosed as bilateral bronchiectasis and sent home. She then came to Barnes 
Hospital. Patient has a good appetite at times and at other times none at all. Has 
lost 20 lbs. in 6 months. Occasionally has an afternoon temperature and night 
sweats. At times when cough is worse, she has pains mostly in the lower chest 
on the left side. Lately pain has been on both sides anterior and posterior. Ankles 
were swollen when she returned from Rochester. Some dyspnea now; does not 
breathe deeply because it produces cough; sputum is easily produced varying from 
Ya-2-3 cups daily. Stooping causes an excessive flow of sputum. Sleeps propped 
up in bed with 3 pillows because in this position she coughs less. Says sputum is 
greenish yellow in color with very foul odor, no blood. 

Laboratory: R. B. C. 4,890,000; W. B. C. 4,250, Hb. 86 per cent. Sahli, culture 
negative. Diff. 200 cells counted; polys 71 per cent.; Lymph, 22 per cent.; large 
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mononuclears and transitionals 3 per cent.; eosinophiles 4 per cent. R. B. C. normal 
in size and shape. Temperature 104 upon admission with gradual decrease. Wasser- 
man negative. B. P. 105/70 rather constantly. Urine negative. P. S. P. 60 per 
cent in two hours. Sputum negative for acid fast bacilli. 

Physical Examination—Positive findings. Patient lying propped up in bed with 
apparently much discomfort; frequent coughing with production of greenish yellow 
sputum. Cough more severe when patient is lying flat in bed. Skin warm moist and 
elastic. Palms and soles especially moist. Face very pale. Nail beds and visible 
M. M. pale. Weight 99-100 lbs. Tonsils moderately enlarged and ragged. Small 
palpable glands in both anterior griangles of neck. Thyroid not enlarged. Chest (Dr. 
Graham and Dr. Singer) Supraclavicular fossa prominent. Respirations 30, shallow 
with frequent cough. Left apex, anterior and posterior normal; right apex, anterior 
and posterior normal; left base, anterior normal and posterior BS ++-+ WS ++ 
and dullness; right base, anterior normal, posterior BS +-+-+- WS ++ compensatory 
emphysema. Physical signs and X-ray show involvement in left base, posteriorly. 
There is a suspicious involvement of right lower but this is compensatory. Artificial 
pneumothorax was advised and done 10/29/24. Heart within normal limits; no mur- 
murs. Spine, abdomen and extremities negative. 

First pneumothorax under twilight 10/28/24; vital capacity 1,000 cc. I. P. 
—8,—6; F. P.—12,—7; 300 ce. air introduced; good collapse of left lung. Some 
adhesions at base of lung to diaphragm. 

10/30/24 (Dr. Singer) Broncho vesicular breathing still present but to less degree 
in left lower. Rales have largely disappeared in this area. Patient says that she 
feels much better, less cough and sputum. 

10/31/24 (Dr. Singer) Second pneumothorax done I. P.—2,—0. F. P.—4,—2. 
500 ce. air introduced, no twilight, no reaction. 

11/2/24 cough and sputum much less. Patient feels much better. 

11/5/24 (Dr. Singer) Third pneumothorax started without twilight. 250 cc. air 
introduced and patient had sudden coughing attack with production of much pus 
and dyspnea. It lasted 20 minutes. Fluoroscopic examination showed that lung 
was completely collapsed with only 250 cc. air. Patient had a spontaneous collapse 
in addition to artificial one. 

11/11/24 Patient continues doing well. Temperature 37° most of time. Cough 
and sputum less. 

11/12/24 (Dr. Singer) Fluoroscopic examination shows lung still collapsed but 
not completely so. Fourth pneumothorax, left. I. P.—6,—2. F. P.—4,—2. 
500 cc. air introduced. Excellent collapse. 


11/20/24 (Dr. Singer) Patient allowed up in wheel chair. B. I. D, Fifth pneu-_ 


mothorax left. I. P.—12,—6. F, P.—2,—0. 400 cc. air injected. Left lung 
collapsed right one compressed. 
11/27/24 Sixth pneumothorax, left. I. P.——2,—8. F. P.+2,—0. 350 cc. air 
injected. Patient had severe pain in right side all night. 
12/2/24 (Dr. Faulkner) Postural drainage 30 to 40 cc. yellow foul thick sputum. 
12/3/24 Postural drainage 30 cc. 12/4/24 Postural drainage 30 to 40 cc. 
12/5/24 Postural drainage to continue daily. Patient feels much better. 
12/6/24 Seventh pneumothorax left. I. P.—10,—2. F. P.—4,—3. 500 ce. air. 


12/13/24 Eighth pneumothorax. I. P.—10,—4. F. P.—6,—1. 450 cc. air. No 


reaction. Severe nausea and dyspnea at night. 


12/16/24 (Dr. Graham, Dr. Singer and Dr. Barr) Suggest withdrawal of air from | 


left chest and surgery later. 400 cc. air withdrawn. Lung came out to chest wall 
with mediastinal pneumothorax at apex and peripheral at base. 
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1/2/25 (Dr. Singer) P. E. left base same as upon admission. Patient shows no 
improvement since re-expansion of left lung. (Drs. Graham, Singer and Barr) 
Decided to operate on left side. 

1/6/25 Transferred to Surgery. 

1/13/25 Under gas anesthesia 3 ribs resected on left side. (First stage thora- 
costomy done). Pleura ruptures spontaneously. Lung sutured to pleura. Left oper- 
ation room in good condition. Seemed o. k. for 5 or 6 hours, then became cyanotic 
and developed attacks of coughing. Was given 0, and respiratory and cardiac stim- 
ulants, but died two days following operation. — 

Case 5. Patient (Rosella Tanges) white, female, aged 21. First seen in O. P. D. 
4/28/15. In Koch Hospital (1922) 2% years before entry to Barnes Hospital 
10/11/20. Then in Convalescent Home and Jewish Hospital before second entry to 
Barnes Hospital on 11/24/24. Patient has had cough with sputum since pertussis at 
age of five years. In City Hospital at numerous intervals for short periods. In 
Night and Day Camp for 10 months. 

C. C. Cough, weakness, loss of weight, fever and anorexia. F. H. unessential. 
P. H. Pertussis at five years followed by unproductive cough. Pneumonia in 1918 
followed by productive cough with non-offensive cough which has continued to date. 
There have been periods, however, where very large quantities of foul sputum have 
been raised. Patient had second tonsiflectomy in 1920 after which time she has had 
a continuous temperature. At ten years of age had persistent eczema of scalp and 
axilla. 

P. I. condition dates back to onset of cough at five years of age with gradual 
development of cough with addition of foul sputum in large quantities (6 years ago) 
and temperature since 1920. Gradual loss of weight, weakness and anorexia and 
development of a pain over precordial area. 

Physical Examination. Chest symmetrical, expansion poor, no lag. P. N. hyper- 
resonant in lower left posterior, impaired right base posterior and medially. B. S. 
distant. High-pitched rales throughout. V. S. accentuated along right paravertebral 
border. 

Additional Data: (Dr. Singer) 11/25/24 Diaphram sluggish on Iiahed ih Seid Seater 
diminished both bases. X-ray shows bilateral bronchiectasis. Considerable thicken- 
ing in lower left lobe behind heart. Dense thickening in lung at right base. 

_ Diagnosis, combined. 


Bronchitis, chronic. 
Eczema. 

Ortho static albuminaria. 
Bronchiectasis bilateral. 
Pulmonary tbe. (?). 


apg ear age 


Course in Hospital (last admission only) 11/26/24: X-ray shows involvement of 
left upper apex, not present in plates of four years ago. Thc. suspected. Many 
squeaks at left apex anterior and posterior. Left base compensatory. 

1/7/25 Pneumothorax three years ago accomplished nothing because of adhesions 
at right base so open pneumothorax with freeing of adhesions considered. Opera- 
tion—Resection 7th, 8th and 9th ribs in axillary region. Lung not adherent to 
pleura. Thickened greatly at base and adherent to diaphragm. Lung sutured to 
parietal pleura. 

1/17/25 Operation—Cautery pneumectomy right lower lobe. Small amount pus 
from lung. 10 cc. from small anterior empyema cavity (from previous operation). 
Small amount of fluid developed at right base. Aspirated on numerous occasions and 
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only once was small amount of pus obtained. Pneumothorax exists with lung 
compressed in mediastinum and fluid at right base. Course somewhat stormy with 
numerous rises in temperature. Two small hemorrhages from lung. 

2/25/25 Blood transfusion—500 cc. blood. 

4/4/25 Fluoro—lung fields clearer than previously noted. No fluid level. Slight 
pneumothorax still present. 

4/25/25 Patient feels much better. Temperature approaches normal with occa- 
sional elevation. Sputum unchanged in character. Slight decrease in volume, less 
offensive. 

Laboratory: Wasserman negative, sputum consistently negative for tbc. Blood 
R. B. C. 4,250,000 at entry; 3,425,000 minimum and 4,090,000 at present. Blood 
W. B. C. 15,000 at entry; 49,400 maximum and 12,600 at present. Hb. 90 per cent. 
at entry and 75 per cent. at present. Urine has been negative except for occasional 
V. F. T. of albumin. Vital capacity 11/29/24 2,000 cc.; 12/29/24 1,650 cc. 

5/24/25 Condition of patient improved although she brings up moderate amount of 
purulent sputum. ‘The final result of course is not known, but case shows the feas- 
ibility of operation on the worse side. Patient states she is more comfortable. 


SUMMARY 


In view of the prevalent ideas that bilateral bronchiectasis cases are 
more or less doomed to constant invalidism, we felt that this class of cases 
were suitable for study. It has been shown that with persistent care 
many may be much improved and even may become entirely well. 

Case 1 shows that even in children pneumothorax can be done with 
safety and the re-expansion of the lung may be complete with cessation 
of the treatment. It also shows that the opposite lung is benefited pro- 
viding the bronchiectasis is not too far advanced. 

Case 2: Almost every conceivable involvement of pulmonary tissue was 
encountered. The history and physical signs and roentgen ray studies 
followed by many operations show conclusively that bilateral operations 
are feasible if the process demands it. The great amount of study and 
detailed attention has brought its rewards. 

Case 3 shows that pneumothorax with postural drainage can produce 
healing even in long-standing cases. The plate taken before operation 
would indicate extensive adhesions but the manometer with introduction 
of air by pneumothorax showed a complete open pleural space. 

Case 4 shows that careful roentgen ray study and physical signs make 
it possible to find out which lung is the more involved. Death in this case 
was probably due to surgical shock. No cauterization was done. 

Case 5 is still in progress but good results are expected. 


CONCLUSIONS 


(1) Careful analysis of physical signs and X-ray make it possible to 
determine which lung should be collapsed or operated upon without affect- 
ing the vital capacity. (2) Very simple methods often bring startling 
results. (3) Four of our cases apparently recovered by the use of pneu- 
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mothorax alone. (4) It is possible to operate on both lungs of cases with 
bilateral suppuration. 
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EXTRAPLEURAL THORACOPLASTY 


By Leroy S. PETERS 


ALBUQUERQUE, N. M. 


It has always been my opinion that artificial pneumothorax in properly 
selected cases is the best known treatment for pulmonary tuberculosis, and 
it is still my opinion, even after the introduction of more radical lung sur- 
gery. I cannot agree with the chest surgeon who believes thoracoplasty is 
preferable to pneumothorax because of the lasting compression, and because 
the patient is not subjected to a long drawn-out form of treatment, such as 
must necessarily be practiced in making refills. This same chest surgeon 
deplores the complications of pneumothorax, which complications exist 
mostly in the earlier literature on the subject, and which are in reality a 
figment of the imagination when the work is done by an experienced 
operator. 

The world is still filled with inexperienced operators, or what is worse, 
men who apparently never learn; but that same criticism can be directed at 
chest surgeons, and I venture to predict that soon every surgeon who 
follows surgery, not because of any inherent ability, but because he sees 
an easy way to augment his bank account, will pose as a chest surgeon. If 
this prophecy proves true, a severe blow will be dealt lung surgery from 
which it will take years to recover. It takes a far better surgeon to per- 
form a thoracoplasty than to remove an appendix, just as much so as it 
takes a far better chest specialist to select cases and carry on a course of 
pneumothorax treatment, than to puncture unsuspecting humanity with 
various hypodermic cures. 

Let us hope I have made myself perfectly understood. First, artificial 
pneumothorax is to be preferred to thoracoplasty. Second, thoracoplasty 
should be attempted on all patients on whom a pneumothorax cannot be 
performed due to existing adhesions; provided the physical condition is 
fairly good and provided the clinician did not attempt pneumothorax as 
a last resort, gambling on the possibility but not probability, of the 
contra-lateral lung standing the strain. The choice of cases for rib resec- 
tion must be much more closely hewn than for pneumothorax. The contra- 
lateral lung must be practically normal, or must have but a minimal lesion 
located in the extreme upper fields. Once a thoracoplasty is done, it can- 
not be undone, which of course, is not true for a pneumothorax. Hence, 
in the latter, the gamble can be greater. 

The better the physical condition of the patient, the better the chance 
for success. A tuberculous individual is a poor surgical risk at best, and 
I have no patience with the clinician or surgeon who takes long chances 
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merely to gratify the whim of a patient, or to add another number to his 
series. For that reason, choose patients in whom you have reasonable 
hopes of completing the operation. Fibroid lungs with a marked amount 
of contraction are best, for, as Archibald points out, this in itself, is a 
sign of resistance and there is less chance of a sinking in of the lung, 
thereby causing paradoxical respiration. 

Chest surgeons must be developed locally, otherwise comparatively few 
patients can avail themselves of a thoracoplasty, even when it has been 
advised. We have found it possible to develop two good men in Albu- 
querque—men who are doing excellent work in chest surgery as the ap- 
pended results will show. Close co-operation between surgeon and clini- 
cian is an essential factor for success. Without such coalition, little can 
be expected in the way of end results. 

At first we did a one-stage operation with apparently no ill effects, 
but since reading Archibald’s last paper, I was surprised to find that 
the only one stage operation he had ever done, was on a patient of mine. 
Lately, we are doing it in two stages, and I believe there is much less 
discomfort and far less danger to the patient. However, our only oper- 
ative death occurred in a patient on whom we had resected but five ribs 
and who died a few days later from heart failure. This patient was not 
a good risk, however, but he had been bleeding over a period of 5 months. 
I had been unsuccessful in producing a pneumothorax and hesitated on a 
thoracoplasty because of the opposite lung. This, however, cleared up 
remarkably during the 5 months in bed and made him a fair risk. The 
bleeding stopped after the first-stage operation was completed. Had we 
resected shorter lengths of rib in this case, the outcome might have been 
different. Where little fibrosis is present, less rib must be cut than when 
the lung is hard from a fibrotic condition. 

As to choice of anesthetic, operators differ. We tried at first gas- 
oxygen, but now are doing all operations under local unless the patient 
complains too much. ‘This does away with possible aspiration, and so 
far we have had no ill effects from the 1 per cent. novocaine. 

My reason for reporting so small a series, is solely to augment general 
statistics on the subject. All of us have but few cases, with the exception 
of men doing chest surgery in large centers of population, and then the 
series cannot be called large. If every one would publish his cases, in 
a reasonable time we could gather statistics as to operative mortality and 
end results that would be of great value in forming a final estimate of the 
operation, 


Case 1. 

This patient had been under my care for three years previous to the thoracoplasty 
—pneumothorax could not be done because of adhesions. In the summer of 1921, 
I sent her to Saranac Lake and wrote her people to keep her at home, because I 
felt certain she could not survive another winter. Dr. Brown suggested a thora- 
coplasty, which was done by Dr. Lilienthal, October 8, 1921. She left the hospital 
in three weeks, was home two months and gained 15 pounds. She returned to 
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Albuquerque in December, 1921 and home in May, 1922. Operated on in December, 
1922 for ruptured gangrenous appendix and in two weeks operated on again for 
abdominal abscess. She left the hospital in four weeks. To Miami, Florida in 
January, 1923. Another abscess. Home April, 1923. Diphtheria May 14, 1923— 
well in two weeks, but left with some bronchitis. Florida for the winter of 1923 
and 1924. Milk diet three months and gained 18 pounds. At present is fairly 
well and last examination this winter showed dry chest—very little sputum—nega- 
tive for tubercle bacilli. 


Case, 2. 

Admitted December 10, 1922—female; age 30. Fibroid tuberculosis entire left 
lung with large cavity in apex. Slight fibrosis right apex. Attempted pneumothorax 
May, 1923, but could not find a pleural space. From then on she ran continuous 
fever—averaging 100 daily. Dr. P. G. Cornish, Jr. did a thoracoplasty under local 
anaesthesia on March 18, 1924, resecting from 11th to Ist rib, taking out five 
inches of 11th and 1% inches of 1st. Admitted to hospital March 18, 1924—dis- 
charged April 7, 1924. Temperature came to normal on discharge, but gradually 
rose so that through the following summer she was running an average of 100. 
On fluoroscopic ‘examination the lower lobe was seen to be expanding, so on August 
11, 1924 a portion of the 12th rib was removed. The 11th was found fused to 
spine and a resection of 1%4 inches was done. Recovery uneventful and she was 
discharged August 21, 1924. Weight before first operation was 103—weight May 
8, 1925 is 125. Sputum slight in amount, free of tubercle bacilli, and she has been 
working in a beauty parlor for three months. 


Case 3. 

Admitted June 20, 1923; female; age 28. Fibroid tuberculosis ‘entire left lung 
with multiple cavitations apex to 7th dorsal spine. Remainder of lung very dense. 
Some fibrosis right upper with few rales after cough. This patient had a pneu- 
mothorax attempted June, 1923, with no result, and had been running an average 
temperature of 103 daily from January 1923 to time of operation. Dr. Archibald 
was called from Montreal, and after seeing the patient, offered little hope of her 
recovery. Her condition was grave and she certainly was a poor surgical risk. 
On July 27, 1923 a thoracoplasty was done under gas oxygen anaesthesia and por- 
tions of ribs from the 10th to 1st inclusive were removed—4% inches to 1 inch in 
one stage. Patient’s condition fairly good through operation, and the temperature 
never ran higher than 100 after the resection. On July 28th blood transfusion 
done. Patient gradually regained strength and left hospital for Arizona September 
23, 1923. For six months her temperature remained normal; then followed what 
she called influenza, and every two or three months afterwards she would’ have a 
lessening of cough and sputum with high fever, due, I think, to poor drainage. 
This would last a few days until fair drainage would be established, when these — 
symptoms would abate and all be normal again. Last attack occurred in October, | 
1924 and she has been perfectly well since. At present she has very little sputum _ 
(before operation about 500 cc. in 24 hours;) slight cough and leads a normal lifes | 
Sputum negative. Weight: gained 29 pounds. 


Case 4. | 

Admitted November 29, 1921; age 35; female. Active infiltration right upper. — 
Did pneumothorax March, 1922 because of gradual extension of disease throughout — 
entire right lung. Patient did well and was allowed to return home summer of | 
1924. Owing to the fact that she had to go a long distance for refills, the lung | 
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gradually expanded and on her return was well out. Repeated attempts at com- 
pression failed to collapse the lung and a thoracoplasty in one stage was done 
September 3, 1924. Under local anaesthesia, portions of the 10th to 1st ribs were 
resected by Dr. W. R. Lovelace. The patient was in shock for 24 hours and for 
a time it looked as though she could not live. She, however, survived this and 
made an uneventful recovery. She was able to be up in wheel chair October 8, 
1924, and was walking short distances by October 17, 1924. By January 1925 she 
was able to enjoy auto rides and be up and about the greater part of the time. 
She left in May for a visit home this summer. 


Case 5. 


Admitted July 21, 1924; age 29; female. This patient had been under observation 
eighteen months prior to admission to Sanatorium. The right lung showed fibrous 
apex. Left: general fibrosis, caseous tuberculosis. Attempted pneumothorax, but 
found adhesions. Thoracoplasty was done in one stage under local anaesthesia 
August 6, 1924 by Dr. W. R. Lovelace. Removed 10th to Ist rib inclusive. Con- 
dition good throughout entire operation. Left the hospital September 10, 1924 and has 
improved gradually ever since. Sputum free of tubercle bacilli. Consider the 
condition at present arrested. She is now East on a visit. 


Case 6. 


Admitted July 19, 1924; age 43; male. This patient had been under my obser- 
vation for four years with intermittent fever attacks reaching 103-104—following 
a blockage of drainage from large cavity in right upper lobe. As soon as drainage 
was established, the fever dropped and he would feel well for three or four weeks, 
only to repeat the reaction. Pneumothorax was attempted in August, 1924, but 
adhesions prevented a collapse. The cavity seemed to be the cause of all his 
trouble—lower and middle right and entire left lung being very free of tubercu- 
losis. For this reason, it was decided that if possible we would resect from the 
Ist to the 8th ribs inclusive, hoping to compress the cavity and leave the lower 
portion of the lung free. The first operation was done under local anaesthesia in 
September, 1924 by Dr. W. R. Lovelace, but this proved a failure. The cavity 
-did not compress. On December 18, 1924 a second operation was done under local 
anaesthesia, removing three inches of 8th and six inches of 9th and 10th. The result 
was excellent. Past three months patient has been free of fever and is able to 
lead a normal life within limits. 


Case 7. 


Admitted April 5, 1923; female; age 24. Fibroid tuberculosis of entire left lung 
with cavity second interspace. This patient ran high fever 101-102 daily and a 
pneumothorax was done at once. A partial compression was obtained—fluid formed 
and in spite of careful watching, the lung expanded into fluid and could never be 
collapsed. Later we advised a thoracoplasty which was done in one stage by Dr. 
P. G, Cornish, Jr. February 2, 1924 under gas oxygen anaesthesia. Portions of 
ribs from 10th to 1st inclusive removed (5” to 11%4”). Entire lung hard and firm 
except for some softening over lower lobe. Although this patient had no ab- 
dominal symptoms prior to operation, a few days following the thoracoplasty she 
began to complain of pain in region of the appendix, and by the sixth there was 
some distention and loose bowel movements which kept up daily throughout the 
course of the disease. February 20, 1924 an exploratory operation was done, which 
disclosed a tuberculous caecum and a generalized peritoneal tuberculosis—abdomen 
filled with fluid. The incision was closed and the patient died March 3, 1924. 
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Case 8. 


Admitted December 13, 1921—discharged September 3, 1921 arrested. Readmitted 
August 22, 1924—far-advanced. Dense fibrosis entire left lung. Large cavity cen- 
tral left—right clear. Marked dysponea. Attempted pneumothorax in October, 
1924 but was unsuccessful because of adhesions. First stage operation—thoraco- 
plasty done February 21, 1925 under local anaesthesia by Dr. P. G. Cornish, Jr. 
llth to 7th ribs inclusive resected, sections varying from four to three inches. 
Lower lung found soft and some sinking on respiration. Recovery uneventful and 
second operation done March 16, 1925 under local—and sections of 6th to Ist ribs 
inclusive removed. Patient now running normal temperature and feeling very much 
improved, but it is too soon to predict end result. It is interesting to note that, 
following the second operation, this dysponea which was formerly so troublesome, 
has entirely disappeared. 


Case 9. 


Admitted May 17, 1922; age 27; male; far-advanced. Fibroid left lung very 
dense with large cavity. Infiltration right upper. Attempted pneumothorax be- 
cause of hemorrhages October 1924, but was unsuccessful because of adhesions. 
May 1, 1925 partial thoracoplasty done by Dr. W. R. Lovelace and removed, under 
local anaesthesia, 10th to 4th ribs inclusive. This patient felt so well throughout 
entire operation that he asked to have remaining three ribs removed. May 15, 1925, 
3-2-lst ribs removed under local anaesthesia. Patient doing well in every way, 
but it, is too soon to predict end results. 


Case 10, 


Admitted November 25, 1924; age 36; female. Fibroid tuberculosis left lung 
with cavity apex. Remainder of lung very dense. Some fibrosis right upper with 
few rales after cough. This patient ran low grade fever daily with excessive cough 
and sputum. Attempted pneumothorax with no result because of adhesions. March 
25, 1925 Dr. P. G. Cornish, Jr. did a one stage thoracoplasty under local anaes- 
thesia, resecting portions of 11th to 6th ribs inclusive—removing five to four inches. 
Area of lung under resection very soft. April 28, 1925, under local anaesthesia, 
resected portions of 5th to Ist inclusive—(four to two inches removed.) Patient 
stood both operations well, but it is too soon to predict results. She left the 
hospital May 20 to live in sanatorium. 


Gaseinl, 


Admitted February 12, 1924; age 27; male. Scattered fibrosis left with cavity 
in apex. Very little contraction. Infiltration right upper and middle lobes. At- 
tempted pneumothorax because of bleeding, with partial success through March and 
April, 1924, but could never get a real compression, so abandoned the treatment. 
Free of color until November, 1924 when he began to have small hemorrhages, 
which continued for weeks. By bed rest, because of bleeding, the right lung be- 
came practically clear, and the first stage of a thoracoplasty was done by Dr. 
W. R. Lovelace March 9, 1925, under local anaesthesia. The bleeding immediately 
stopped, but the patient died of cardiac failure March 19, 1925—ten days after the 
operation. This patient showed very little dense fibrosis with almost no contraction 
and the lower portion of the lung was very soft, which, no doubt, explains the 
cardiac failure. 
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Case 12. 


Admitted March 19, 1925; age 28; female. Fibroid caseous tuberculosis entire 
right lung, with very little retraction. Some honeycombing. Left lung: some in- 
filtration apex, but apparently inactive. Patient poor surgical risk—temperature 
103 daily, pulse 130 and generally very ill. Advised thoracoplasty as last resort. 
First operation done by Dr. W. R. Lovelace under gas oxygen anaesthesia, March 
25, 1925, but could resect only four ribs due to unfavorable condition of patient. 
Two weeks later did second operation under gas oxygen anaesthesia, resecting six 
more ribs through first. Patient came through this operation better than the first 
attempt, but died of cardiac failure eight days later. 

This patient had pneumothorax attempted in the fall of 1924, and kept up until 
she was admitted to St. Joseph’s, but at no time in my opinion was the com- 
pression effective. Only a few small pockets of air could be seen on the negative. 
This case showed a similar condition to Case. No. 7. No dense fibrosis and lung 
too soft. 


SUMMARY OF CASES 


Quiescent Improved Too Soon to Classify Dead 
in pubea ovary (ay gelled te Renee aR ; Eo i peel 
Cases 
Number | Per Cent | Number | Per Cent | Number | Per Cent | Number | Per Cent 
12 4 3314 a 1634 4 Zo 3 25 


Quiescent refers to patients free of tubercle: bacilli and patients who 
are able to lead a normal life. Improved refers to patients who show 
tubercle bacilli, but are on exercise and better than before operation. I do 
not feel that I can classify any as arrested until a longer interval inter- 
venes. 3 

Leaving out the patient who died of a general peritonitis, the deaths 
due directly to operation were two, or a percentage of 163. 


PHRENICOTOMY IN TREATMENT OF PULMONARY 
TUBERCULOSIS* 


By ApriAn V. S. Lamsert, M.D. 


New Yor«k City 


Paratysis of the phrenic nerve has been advocated as an aid in the 
treatment of pulmonary tuberculosis. We have performed the operation 
under local anesthesia through a two-inch transverse incision, the center of 
which lies over the posterior border of the sterno-cleido mastoid muscle 
about one to one and a half inches above the clavicle. The nerve is sought 
for as it lies on the anterior surface of the scalenus anticus muscle and 
passes obliquely from above downward and inward. We have experienced 
in certain cases considerable difficulty in identifying the nerve, but have 
found that, by isolating the cord of the brachial plexus as it emerges from 
beneath the outer border of the scalenus anticus muscle, the phrenic is 
readily visualized. The division of the nerve causes acute pain in the 
deltoid region of that side. It is often possible to avulse a considerable 
portion of the nerve, at times the entire nerve. The patients complain of 
a pulling sensation in the abdomen as the nerve is dragged upon. We 
have not seen any evidence of shock during or following the procedure. 
There results a paralysis of the corresponding half of the diaphragm 
with a rising of the. diaphragm at times as much as three ribs, usually only 
two. Under the fluoroscope either a complete absence of movement in 
that half of the diaphragm is noticed, or in some cases a slight rise on 
inspiration over the lower lobe, the respiratory murmur may be absent or 
markedly diminished. From this the diaphragmatic portion of the lower 
lobe seems to have been partially collapsed and to have become less active 
during the act of respiration. 

Although our cases have been under observation for a comparatively 
short time, possibly too short a time in which to form definite conclusions 
as to the value of the procedure, we should like to make a preliminary 
report as to our results. 

The cases, in which the operation has been performed fall into the fol- 
lowing groups: 

First. As a preliminary procedure before undertaking a thoracoplastic 
collapse. It has been claimed that valuable data might be obtained in this 
measure as to the probable favorable or unfavorable reaction which a 
patient might have from thoracoplasty. We have not noted sufficient in- 
fluence on the course of the disease following the operation to justify us 
in drawing any conclusion in this regard. We have felt, however, that 


* A preliminary report from Sea View Hospital, Staten Island, N. Y. 
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the paralysis of the diaphragm has diminished the effectiveness of the 
expulsive effort of coughing in emptying the bronchial tree and has been 
rather a detriment than an aid, especially in cases in which the upper ribs 
have been removed in the first stage of a thoracoplasty. 

Second. ‘The phrenic has been divided as an interval procedure between 
the two stages of a thoracoplastic collapse. We have gained the impression 
that these cases have had less disturbance from the second stage, that the 
paradoxical breathing has been less pronounced and that the collapse 
eventually has become more complete. 

Third. Another group of cases comprises those in which the operation 
was performed following complete thoracoplasty in which there still per- 
sisted some respiratory function in the lower lobes. In this group the 
procedure has been most effective in quieting those portions of the lung. 

Fourth. We have attempted to lengthen the time between refills in cases 
in which pneumothorax has been established. Here we feel that our 
periods of observation have been too short as the cases vary so materially 
in this respect. It had seemed to us that, if the diaphragm was at rest and 
not influencing the size of the pleural cavity with a constant bellows action, 
the absorption of air would be considerably slowed down. The individual 
cases vary so greatly that no definite conclusions can be given. 

From our series we feel that the operation does not have a wide field of 
application, and we have gained a distinct impression that it has little, if 
any, influence on the progress of the disease. We have, however, seen no 
ill effects from the procedure and we have not had any abdominal com- 
plications following it. 


DISCUSSION ON THORACOPLASTY 


Dr. I. D. Bronfin, Sanatorium, Colo.: In this very excellent sym- 
posium on thoracoplasty there is one point which I believe was not stressed 
sufficiently, and that is the age factor. It is my belief that patients after 
fifty are not suitable subjects for this operation. Our first case of thora- 
coplasty was a woman 53 years old. Her very stormy post operative 
period and the extremely slow convalescence caused a number of suitable 
cases to refuse for a time surgical interference. Another point worth 
mentioning is the importance of paying close attention to the condition of 
the myocardium. Symptoms pointing to the possible existence of a 
myocarditis are contra-indications to thoracoplasty. 


Dr. Felix Baum, Denver, Colo.: During the last nine months, 
there have been twelve cases of thoracoplasty observed in the National 
Jewish Hospital for Consumptives, at Denver, Colorado. 

Our medical indications are as follows: 

(a) The more previous the onset of the illness in a one-sided case, the 
better the prognosis for. the operation. 

(b) We start always with the eleventh rib. 

(c) Avoid general anaesthesia. 
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(d) Do not operate in cases with positive diazo or positive urochro- 
mogen. 

(e) Avoid operation in acute exudative cases. 

({) In cases of hemorrhage, thoracoplasty is indicated when the 
hemorrhages occur very frequently and if no other method can be used 
to stop them. 

(g) Thoracoplasty is contra-indicated in cases with constant hectic 
fever continuing over a period of several weeks, noncompensated heart 
troubles, continued toxemia, chronic nephritis, diabetes, intestinal tubercu- 
losis, and extreme youth and age of the patient. 

(h) Avoid thoracoplasty if the other lung shows signs of activity. 

In questionable cases it might be difficult to exclude an active lesion 
in the apex, and in these cases we make a special apical plate in which 
the clavicle is projected above the Ist rib. The technique of this will be 
explained in a forthcoming issue of the AMERICAN REVIEW OF [UBER- 
CULOSIS. 


Dr. Bronfin: I desire to thank the members who so generously 
discussed my paper. As already remarked, I do not consider it a con- 
tribution to medicine; it is rather an appeal to offer this very excellent 
therapeutic procedure not only as an emergency measure when the outlook 
for good results is not very promising, but to the more favorable so-called 
stagnant cases. Dr. Singer refers to the expansile type of pneumothorax. 
This is the hopeful type, as the lung returns to normal function following 
the discontinuance of the refills. Dr. Stewart stresses that pneumo- 
thorax should not be refused to the very advanced cases. I agree with 
him, but such practice tends often to discredit an excellent remedy, and 
the effect of failure is especially deplorable in an institution where the 
patients watch zealously the results of those under treatment, and make 
their decisions accordingly. Febrile reactions following a refill have always 
been considered by us evidence of a pleural infection, introduced from 
without or within. The serous effusion that often follows such reaction 
is proof of our contention. I regret that Dr. Fine did not understand me. 
I opposed his views last year, and I have not changed my opinion. Patients 
with incipient pulmonary tuberculosis, unless extremely toxic and the lesion 
is definitely unilateral, are not subjects for collapse therapy. It has been 
my experience that patients with acute pulmonary tuberculosis rarely 
benefit from collapse treatment, and the patient who reacts favorably to 
the usual sanatorium regimen should not be subjected to the treatment, 
unless there is a history of one or more relapses. I can appreciate Dr. 
Harris’s conservatism, but I am satisfied that he has not failed to become 
impressed with the spectacular, almost dramatic improvement which often 
follows shortly after the institution of artificial pneumothorax. |] know 
of no measure that is capable of yielding such results. I agree with Dr. 
Dunn that only one out of every three patients need this treatment, but 
there is no reason why there should be undue procrastination when the 
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indications are clear. Dr. Hayes raised an important question when he 
asked how long to continue a pneumothorax. I do not know. In many 
cases, nature obliterates the space by a pleural effusion or by an ever 
increasing thickening of the pleura. Three years is considered an average 
duration. Patients are usually afraid to discontinue, especially those to 
whom the pneumothorax was administered for hemorrhage. I have one 
such patient who has been under treatment for ten years. I fully agree 
with Dr. Pinner, but the accepted teaching is that thoracoplasty is to be 
undertaken only when pneumothorax has failed or could not be instituted 
on account of pleural adhesions. 


PARALLELISM IN THE TREATMENT OF TUBER- 
CULOSIS AND CARDIAC DISEASE 


By Horace Joun Howk, M.D. 


Mount McGrecor, N. Y. 


THE outstanding and gratifying phenomenon in the eradication of 
chronic disease—the decline in the tuberculosis death rate during the past 
two decades—invites serious attention to the malady which has supplanted 
tuberculosis as “Captain of the Men of Death.” Although tuberculosis 
still ranks among the major killing diseases and is exceeded only by heart 
disease and pneumonia, its past steady decrease is an almost certain 
augury of continued lessening of its menace and suggests that we be pre- 
pared, as tuberculosis becomes a less grave problem, to place in the cam- 
paign against the new “Captain of Death” as many as possible of the 
resources with which we have successfully fought the old. 


Death Rates per 100,000 for Organic Diseases of the Heart in the U. S. Registration Area 
1900 to 1928. 


Year Death rate per 100,000 Year Death rate per 100,000 
1923 162.2* 1911 141.1 
1922 148.4 1910 141.5 
1921 140.9 1909 129.7 
1920 141.9 1908 128.3 
1919 131.0 1907 137.5 
1918 153.3 1906 127.6 
1917 153.8 1905 131.3 
1916 150.6 1904 133.4 
1915 147.6 1903 124.5 
1914 142.2 1902 117.3 
1913. 138.9 1901 113.4 
1912 142.8 1900 LL2 


*Registration States. 


The cut of more than half in tuberculosis mortality during the past 
score of years brings into sharp contrast the situation with respect to 
mortality from heart disease, which has increased 31 per cent in the 
United States during approximately the same period. This increase has 
been gradual and steady, with only one notable interruption following the 
influenza epidemic of 1918, when the death rate in the United States 
dropped from 153.3 per 100,000 in 1918 to 131 per 100,000 in 1919. In 
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1900 the death rate from heart diseases in the registration area of the 
United States was 111.2 per 100,000. For the same area in 1922 the 
death rate was 148.4, and for the registration states in 1923 the rate had 
increased to 162.2. This rate includes all ages for both colored and white. 

There are certain known and obvious causes of heart disease. The 
acute infectious diseases of children—acute rheumatic fever, chorea, and 
scarlet-fever—are notable for the frequency and manner in which they 
affect the heart. In the first three decades of life acute rheumatic fever 
is the most prominent causative factor. From the third decade on syphilis 
is an increasing cause of mortality ; while in mid-life the so-called degener- 
ative diseases are the commonest cause of cardiac illness. 

At all age periods of life cardiac disease is prevalent and crippling. 
After the fifth year in childhood the mortality rate steadily increases. At 
the age period 10 to 14 the death rate from heart disease, in the experience 


Death Rates per 100,000 for Organic Diseases of the Heart in the Metropolitan Life Insurance 
Company Industrial Department 1923 by Color, Sex and Age and in the Registration 
States 1922 by Sex and Age. 


Metropolitan Life Ins. Co. Industrial Dept. U.S. Registration States 


Age periods White | Colored White and Colored 
Males Females Males Females Males Females 
WH Ages... . 112.2 120.9 189.6 216.1 eg hy 146.5 

aa 2 a PR Sa a | WEAE gia) Seatrae 

Under 5...... ray 6.6 ey ed DAR EL 10.6 9.4 
mtO VO ses out 10.3 10.8 re. 5 10.8 8.8 9.6 
moO 140 ke 19.8 23.2 28.9 16.0 13.7 16.8 
Peto LO ose.) 27.6 23.9 28.4 19.3 L6is 18.7 
20 to 24,...:.. 23.9 25.2 27.6 38.1 18.2 20.3 
25 to 34...... 39.6 32.4 68.0 58.7 25.2 29.8 
35 to 44...... $6.6 70.7 180.3 184.7 59.6 63.1 
45 to 54...... 253.3 184.9 424.6 470.4 Lofet 159.3 
55 to 64...... 681.3 535.6 831.9 948.8 447.9 396.2 
Boito 74,..:.. 1719.9 1545.4 1595.6 1641.1 1210.1 1118.6 
75 and over...| 4060.8 3524.7 2600.1 5 3105.9 2969.1 


of the Metropolitan Life Insurance Company among twenty-four million 
Industrial policyholders, exceeds the combined death rates for the four 
principal diseases of childhood; and is surpassed only by tuberculosis. 
At ages 35 to 44 one white person in every thousand living dies of heart 
diseases, while at ages 55 to 64 six of every thousand living die of cardiac 
disease. Among colored individuals the death rate is higher than among 
whites, in the company’s experience the colored death rate averaging about 
twice as high as for whites at the age periods 25 to 54. 
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Contrasting the age periods at which heart disease and tuberculosis cause 
the greatest mortality, it will be seen that tuberculosis still holds first 
rank from ages 20 to 40, while heart disease becomes the leading cause 
of death soon after age 40. And so great is the increase thereafter that 
in totality heart disease exceeds every other. In the Company’s Industrial 
experience for 1923 the rising curve of heart mortality crosses the declin- 
ing curve of tuberculosis mortality at age 45. 


Se a a Ee de oe eer ee 
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Deathrates per 100000 Tuberculosis and Heart Disease 
Compered in the Industrial Experience of the 
Metropolitan Life Insurance Company -192e3 


DEATHRATES DEATHRATES 
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PER 100,000 | FER 100,000 
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Thus cardiac disease has come to be a seriously fatal factor in our 
economic life, sweeping off great numbers of individuals at the height of 
their productiveness ; and the extent of the problem is not fully revealed 
in tables showing the mortality from heart disease since there are great 
numbers of deaths each year, especially in the mid-life periods, from 
apoplexy, nephritis, and other diseases in which the heart is vitally affected 
and may be the cause of death. 

While much work has been done and experience gathered to reveal the 
morbidity incidence of heart disease, as yet we have no completely satisfy- 
ing data. There is available, however, the record of school inspections 
which show that 2 per cent of school children examined have heart 
impairments of various kinds. If we may conservatively consider that 1 
per cent of the 30,000,000 school children in the United States are affected 
by heart disease, we can begin to realize the enormity of the problem 
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affecting 300,000 children of school age who will carry this serious debility 
throughout their precarious lives. 

As a gauge of morbidity among adults we have the draft examinations 
of the great war, which gave 2.6 per cent rejections for heart disease 
among men from 21 to 31 years of age. The experience of the Metropol- 
itan Life Insurance Company gives a rejection for heart disease of 2 
per cent of those examined each year. From these wide-spread examina- 
tions representing a cross section of our young adults in the case of the 
draft, and a large group of adults applying for insurance in the case of 
the Company, we may safely conclude that approximately 1,500,000 adults 
in the United States are affected by heart disease of such seriousness as to 
unfit them for either heavy military duty or sound insurance risks. 

Whether the causes of these impairments be started in early life by 
acute infectious diseases, whether they be produced later by syphilis, or 
whether they fall within the wide range of degenerative conditions of mid- 
life, the fact is that there are now about one-fiftieth of our people who are 
ill, or will become ill, of heart disease, and whose mortality will lead all the 
rest of the brigade of death. 

The intensive study of heart disease within recent years by scientists 
and clinicians has modified and advanced our views concerning the nature 
of these ailments, and has emphasized the serious threat of heart disease 
at various periods of life. Through studies made in cardiac clinics, dis- 
pensaries and hospitals we have learned much that is now known of the 
life history of the cardiac. ‘The statistical data that have been brought 
together and studied during this period have brought above the horizon 
many important facts respecting the mortality from heart disease in 
various periods of life and the seriousness of the situation as it exists at 
present. Unlike tuberculosis, the cardiac problem lacks the fear of 
infection and the consequent articulate demand by the profession and the 
public for segregation, thus increasing the difficulties of arousing general 
interest to its seriousness. Unfortunately, at present the cardiac rarely 
comes under observation in his home or in the dispensary or hospital, 
éxcept when his symptoms are pronounced enough to interfere with his 
work or pleasure, and it is a common experience to find decompensation 
advanced to a point where symptoms are so severe as to interfere with 
his ability to undertake any productive activities. Naturally the future of 
such patients is precarious. ‘The failure of their circulatory system is so 
pronounced that rehabilitation is greatly limited, if not impossible, and for 
a considerable part they drag out a dreary and shortened existence. 

From a practical clinical standpoint we may divide heart diseases, as we 
see them, into three classes—those individuals whose symptoms are of a 
very mild nature and whose usual activities are interfered with only slightly, 
if at all; those in whom symptoms have become more pronounced and 
are brought about more frequently and by less strain but who are yet 
able to maintain a moderate normal activity ; and, lastly, those whose symp- 
toms cause distress of various kinds which inhibits or wholly prohibits 
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any physical activity. We have at present little appreciation of the earliest 
evidences of adult heart disease, notwithstanding the great amount of study 
that is being given to this important problem. In many instances it is 
not difficult to trace symptoms back to early and milder stages of the 
disease which have progressed for months, or many years, with gradually 
increasing intensity, until the crippling breaks begin to appear. There 
are still woeful gaps in our knowledge of the life history of cardiacs, 
owing in part at least to the present lack of facilities for concerted and 
prolonged study of these cases; indeed, there is no experience available 
that is comparable with the prolonged studies that have been made respect- 
ing the beginning and course of tuberculosis. It seems really doubtful 
whether any great progress can be made in the intelligent handling of this 
problem until we know more of the various factors that enter into the 
making and treating of the cardiac. At present there are few places out- 
side of the home to which the cardiac can go for such prolonged treatment 
as he requires. The hospitals and dispensaries of the country are ob- 
viously inadequate in space for the care of these cases, whose observation 
and treatment should be prolonged for periods of weeks, or months, and 
sequential, and thus contributive to the building up of a life history of the 
disease. So far as possible all etiological factors, both physical and mental, 
should be searched for and corrected. Our present conception is that 
while there are general laws respecting the care and treatment of cardiacs 
it is understood that there is no single standard, or group of standards, 
by which we can gauge cardiac capacity. The treatment of heart disease, 
therefore, requires detailed individual study and the testing out of the 
patient before it can be known what powers for recuperation are available. 
Quite generally the cardiac patient has associated diseases which may 
be causative or resultant. Upon their recognition and treatment success 
or failure often depends. The syphilitic with his aortitis and secondary 
heart impairment is obviously unhelped unless his specific infection is 
minimized by treatment. When nephritis is associated with or underlies 
heart disease it, too, must have proper and continued treatment. 

For the rehabilitation of the modern cardiac there is required a study 
of his past, observation of his present, and an estimation of his future 
capacities. 

The personnel and equipment of the modern tuberculosis sanatorium 
are peculiarly well adapted to the treatment of heart disease. Obviously 
there is lacking in heart disease the urge for segregation of the patient 
that has been so successfully employed in tuberculosis because of its 
infectiousness, and yet separation of the cardiac from the environment in 
which he became sick is often quite as important from the standpoint of 
recovery as it has proved to be in the treatment of tuberculosis. To 
remove him from the usual worries and stresses in the home may be the 
first assured step in his convalescence. Jn our experience in the treatment 
of a large group of cardiacs the elements of nostalgia and distress of 
separation from home have been no more prevalent or aggravating than 
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in the tuberculous individual. The initiation and pursuit of a restorative 
regime are comparatively easy and certain in an institution. The elements 
of co-operation and example, so helpful in the treatment of tuberculosis, 
are quite as potent and available in the care of cardiacs. The average 
cardiac with mild or moderate symptoms should receive quite prompt and 
lasting benefit from the kind of treatment that can be supplied in tuber- 
culosis sanatoria. 

Specifically the cardiac requires rest in bed. No remedy equals it. And 
the rest must be prolonged and observed. Only through persistent and 
sustained rest can recuperation begin. While resting the patient offers 
the required opportunity for study and the gathering of needed informa- 
tion of his physical disability, its nature and extent, and whether his cir- 
culatory system has ability to respond to treatment. This period of rest 
affords occasion for bringing together fragments of history which will 
form the pictorial background of the patient and will lead eventually to 
the accumulation of essential information of the life history of the cardiac. 

Examination of the urine and blood is, of course, essential, and in 
many cases the determination of the chemistry of the blood and renal 
function is required for the complete understanding of the diseased heart. 
Clinical instrumentation, including polygraph and electrocardiograph, is 
helpful in differentiating various kinds and degrees of heart impairments. 

When rest has served its purpose, exercise is utilized to restore tone and 
efficiency to the circulatory apparatus and body. Through exercise, grad- 
uated and controlled as to time, character and amount, one learns the phys- 
ical capacities of the individual and to what extent he can adapt himself 
to a normal life. All the forms of occupation and exercise that have been 
- employed in the tuberculosis sanatoria are available and useful to restore 
the cardiac. Occupational therapy in its many forms has proved especially 
beneficial to the cardiac, both in bed and when ambulant. Walking, con- 
trolled by distance rather than time, is a potent form of restorer to a 
weakened myocardium. Subsequently, and when restoration has been well 
established, more arduous forms of exercise may be employed, and espe- 
cially in the milder cases. _ 

In cardiacs with associated nephritis diet becomes an important feature 
in the treatment. In many cases of mid-life heart disease, overweight is 
a prominent associated factor—if not a causative one—and the reduction 
of the weight over a period of time requires careful dieting and guidance 
that the heart may not be further impaired. The provision of proper diet 
for the cardiac is quite within the possibility of any tuberculosis sana- 
torium; indeed, the facilities at present available in sanatoria are ample 
to supply the required remedial agents in heart disease. No one knows 
better than the tuberculosis specialist the value and methods of administer- 
ing rest; indeed, that has been the essence of success in recovery from 
tuberculosis, and the methods are thoroughly established. The careful 
prescribing of exercise to the tuberculous has been second only in impor- 
trance to the value of prolonged rest, and the gradual restoration of 
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strength through exercise has been amply experienced by all who have 
guided the convalescence of tuberculous individuals. 

Baths have been extensively used in spas in the treatment of some has 
of cardiac diseases, and such baths as may be thought helpful can be 
readily and inexpensively reproduced in any institution. 

Possibly the one outstanding objection to the treatment of heart disease 
in a tuberculosis sanatorium would be the fact that most sanatoria are 
constructed largely to provide a maximum of out-of-door life, and ob- 
viously many cardiacs cannot be treated out of doors in cold weather. 
Several modernly planned sanatoria have aimed to provide a maximum 
number of enclosed rooms to permit isolation of tuberculous patients. In 
others, and this seems to be the modern trend, enclosed porches have been 
provided. In many institutions it would be possible to increase the num- 
ber of heated rooms and wards, and this without undue expense, which 
would permit the care of any type of cardiac case. Many early and milder 
forms of heart disease are not jeopardized by out-of-door life, especially 
in the warmer seasons, and, indeed, are benefited by exposure to the open 
air. The types of heart disease requiring a uniform mild atmosphere are 
those of badly broken compensation and those having an associated serious 
nephritis. 

Moderate altitudes are not prejudicial to the treatment of cardiacs and 
it can be safely said that most such cases are not embarrassed at heights 
up to 1500 feet. 

Firmly believing in the suitability of the modern tuberculosis sanatorium 
for the treatment of heart disease the Metropolitan Life Insurance Com- 
pany Sanatorium has for several years past cared for these diseases at 
Mount McGregor as they have been recognized among the Company’s 
staff of employees. Ever since the dedication of the Sanatorium in 1913 
non-tuberculous patients have been treated, but the majority of cardiacs 
have been admitted during the past six years. Up to December 31, 1924, 
1778 non-tuberculous patients were admitted, of whom 440, or 24.7 per 


Arterial and Heart Diseases 
(Primary Diagnoses and Complications) 


Age Groups 
Males Females Both Sexes 
Number Per cent Number Per cent Number Per cent 
A Wee) Chere ae 330 100.0 82 100.0 412 100.0 
Under 20 years 1 0.3 6 Tuas fi 1.7 
20 to 39 years. 55 16.7 53 64.7 108 26.2 
40 to 59 years.| 221 67.0 23 28.0 244 59.2 
60 to 79 years. 53 16.0 0 0 53 12.9 
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cent had heart and arterial diseases. As employees of the Company our 
patients include only adults, and 26 per cent of our cardiacs were be- 
tween the ages of 20 and 39, while 59 per cent were in the age groups 
40 to 59, 13 per cent being over 60 years old. Obviously our experience 
is not concerned with heart disease in children per se, but as the diseases 
of early years may be reflected into adult life. 

Our facilities for treatment are in the main similar to those found in 
most tuberculosis sanatoria, consisting of an infirmary and open ward 
buildings. In addition we have one building with forty-seven beds in 
which prolonged treatment is given to serious cardiacs and others. This 
building is similar in its plan to the general type of infirmary, save for the 
lessened porch space and the provision of rooms for one and two patients. 
The milder forms of cardiac disease and those without serious complica- 
tions are treated in open wards. | 

From the standpoint of etiology the arterial sclerotic makes up the 
largest class of patients treated. They comprise 46 per cent of the total 
number and were found mainly beyond 40 years of age, often over- 
weight, and many having high blood pressure and nephritis. These cases 
fall within the large general group of mid-life degenerative diseases. ‘The 
rheumatics form 16 per cent of the group treated, while syphilis caused 
but 3 per cent. 

The general plan of treatment provides for complete bed rest of every 
admitted patient until the essential examinations have been made, the 
period of rest depending upon the condition of the vascular system and 
the patient’s response to treatment. In our experience the period of bed 
rest has averaged forty-four days. Gradually his physical resources are 
tested out to determine the limits within which he can exercise without 
danger. This period of graduated exercise is continued persistently until 
it is demonstrated either that the vascular system has not enough resources 
to enable the patient to resume work, or until he can take up an occupation. 

Up to December 31, 1924, 412 cardiac cases had been discharged from 
the Sanatorium. The average period of treatment for this entire group 
was 4 months and 26 days. Briefly, the present condition of this group 
of patients is as follows: 

Of the 412 patients, 198 or 48 per cent, are able to do full time work, 
13 or 3.2 per cent, are carrying on modified work, 109 or 26.4 per cent 
are unable to work, 79 or 19.2 per cent are dead. We were unable to 
trace 13 or 3.2 per cent in time to. incorporate in this paper. Many of 
these patients who are now working have undoubtedly been restored to 
full powers and efficiency through treatment in the Sanatorium. They 
have had the required rest and exercise, have learned to adjust them- 
selves to their impairment, and have acquired an experience in cardiac 
illness which enables them to keep well within their physical limitations 1n 
the stresses of a reasonably normal life. As in the treatment of tuber- 
culosis so in heart disease, the great accomplishment is to teach the patient 
to accommodate himself to his disability. And yet these figures show 
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more clearly than anything I can say the present serious state of the 
cardiac. In our studies and examinations of a circumscribed group of 
over 30,000 employees working throughout the United States and 
Canada we are making a serious effort to find the early cardiac. We have 
come to appreciate the difficulties in the way of bringing our cardiac 
cases under treatment when the best rehabilitation is possible and only 
now are we beginning to see the results of this effort. Somehow, not- 
withstanding its calamitous ways, heart disease has seemed to lack the 
threat that tuberculosis has held for the public during past years. But 
gradually this considerable group is beginning to appreciate the prevalence 
of heart disease and its crippling nature. They are learning what every 
one must learn—that heart disease brings prompt and almost certain ~ 
reduction in earning capacity and economic usefulness, as well as enjoy- 
ment of life. 


Present Condition of 412 Patients with Heart Disease 
Discharged up to December 31, 1924 


Able? tomworkiieis ice RRR 198 48.1 per cent: 
Modifiedowork i oid sade ee 13 3.2 3 Syne 
Unables tohiworkey..4:2cgye ae 109 26,45 OA ls 
Dead ous Fouts obo Gales ae 79 19.2 oes 
Wa ble: ote trace oo eeu 13 Km Gen 


From this isolated and quite novel experience the treatment of heart 
disease in a tuberculosis sanatorium has been demonstrated as possible 
and satisfactory. To the patient has come an opportunity, similar to that 
provided the tuberculous, to acquire the maximum recovery of which his 
organism is capable; to learn his physical capacities and limitations, and, 
most important, to prepare for his adjustment to the environment in which 
he abides and works. 

To the physician whose interests have been centered on chest diseases 
there awaits, in the study and treatment of the cardiac, a new medical 
interest—stimulating, absorbing and rewarding. 


DISCUSSION ON PAPER BY DR. HOWK 


Dr. I. D. Bronfin, Sanatorium, Colo.: Dr. Howk’s paper is, to my 
mind, a most important contribution to medicine. It is very regrettable 
that we as phthisiologists have paid little attention to the heart. We all 
know that it is upon the integrity of the myocardium that we must base 
our prognosis in the majority of cases suffering from chronic phthisis. 
The patients have come to have a morbid fear of swollen ankles. Occa- 
sionally a patient brings us what seems to him happy news that he has 
gained several pounds in weight, when examination discloses that such 
gain in weight is due to water-logging of the tissues. Rest is therefore of 
paramount importance, not only for the beneficial effects it may have upon 
the progress of the pulmonary disease, but because it reinforces the dam- 
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aged heart muscle. It is clear to me that we cannot be competent lung 
specialists without possessing a thorough knowledge of the physiology 
and pathology of the heart. There is no doubt that Dr. Howk’s paper will 
stimulate us all to become good cardiologists. 


Dr. Felix Baum, Denver, Colo.: There is not only a parallelism 
in the treatment of tuberculosis and cardiac trouble, but a definite rela- 
tionship between the two. 

We are all familiar with the type of a flat thorax and a long drop heart, 
_ which seems to cause pulmonary tuberculosis in certain cases. The heart 
hangs on the vessels, and pulls itseif up like an acrobat a hundred times 
each minute, without resting on the floor, the diaphragm, and thus becomes 
gradually weakened. It is not able to supply the lung with the same 
amount of blood at the same time as a normal heart and causes pulmonary 
tuberculosis. 

The treatment in these cases of drop heart must be the same as in cases 
of heart failure or active tuberculosis. The observation of our X-rays 
shows us that we may improve this type by a systematic rest cure and 
certain exercises 
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The urinary tract has not received the attention it should from physi- 
cians and surgeons who direct the treatment of patients confined in tu- 
berculosis sanatoria. Most sanatoria that are situated near large cities 
where expert advice is obtainable or those near a large university have 
had the council of urologists. In few instances has the urinary tract been 
the subject of routine careful examination when the tuberculosis patient 
is being studied. Two years ago the staff of Glen Lake Sanatorium of — 
Hennepin County, decided that a routine study of the urinary tract 
should be made when the condition of the patient permitted, so that Dr. 
Boquist, a member of the permanent staff and I, as a consultant, were 
asked to begin this investigation. At this institution we have a bed 
capacity of 600. When this research problem was started, we had 240 
men, 297 women and 63 children. The average age of the patients that 
were observed was 29 years. 


PRELIMINARY URINARY STUDY 


Before urologic investigations could be started, we realized that a com- 
plete examination of urine from every patient in the sanatorium would be 
necessary. The sediment from many, and later from all specimens that 
did not contain tubercle bacilli, was injected into guinea pigs. Every 
patient who had pus or blood cells in the urine or who had urinary 
symptoms, regardless of the urinary examination, was subjected to cyst- 
oscopy. We were frequently surprised to find tubercle bacilli in urine 
from patients who had no symptoms referable to the urinary tract. Ina 
few of these symptomless cases we demonstrated small renal cortical 
abscesses. These atypical findings prove the necessity of examining the 
urine from every patient suffering from tuberculosis. In very early renal 
infections, we are sure that we have missed the diagnosis of tuberculosis 
because we made but one preliminary examination of the urine which, 
however, included a guinea pig inoculation. A few times we found tuber- 
culosis after guinea pig inoculation of the sediment from a catheterized 
ureteral urine following negative findings after inoculation of the catheter- 
ized bladder urine. 
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After our examinations were started, we became interested in the 
following subjects, all of which are related to and have to be considered 
_when the diagnosis of urinary tuberculosis is studied. | 

1. The diagnosis of the early lesions of urinary tuberculosis. 

2. The ability of a normal kidney to eliminate tubercle bacilli. 

3. The incidence of bilateral renal infection. 

4. What clinical or pathological evidence is there at hand that lesions 
of tuberculosis in the kidney may heal? 

9. Should we be more conservative in advising surgery in early renal 
tuberculosis ? 

A thorough discussion of all of the above subjects would require more 
time than is allotted for this paper, so that we will confine most of our 
remarks to the diagnosis of early lesions of renal tuberculosis. However, 
we give herein our opinions concerning subjects 2, 3, 4, 5, based on a 
limited amount of work. These may be changed as our study progresses. 
We hope to complete our study so that all of the above subjects may be 
completely discussed and conclusions developed. 


ELIMINATION OF TUBERCLE BACILLI BY THE KIDNEY 


From clinical evidence and very limited pathological material, we are 
of the opinion that a normal kidney cannot eliminate tubercle bacilli. We 
removed a kidney from.a child which eliminated these organisms. The 
urinary sediment from this kidney was repeatedly positive when injected 
into guinea pigs. There was no other evidence of urinary tuberculosis 
except urinary frequency. Grossly, this kidney was normal, but serial 


sections demonstrated tiny lesions which we feel will prove to be tuber- 
culosis. 


BILATERAL RENAL TUBERCULOSIS 


In our experience, bilateral renal infection occurs in 47 to 51 per 
cent of all patients that have renal tuberculosis. The number of cases 
of bilateral infection will increase as more careful repeated urologic 
examinations are made. 


HEALING OF RENAL TUBERCULOSIS 


The excellent experimental work which was done by Medlar and Sesano, 
indicates that a lesion of tuberculosis in the kidney of animals may heal. 
This work definitely proves that a kidney must be thoroughly and com- 
pletely sectioned before one can say that it does not contain tiny lesions 
of tuberculosis. 3 

If we believe that a normal kidney cannot eliminate tubercle bacilli, 
we must then assume that certain small lesions of tuberculosis in the 
kidney must heal. If one reviews the clinical and urological evidence 
which we have concerning bilateral infections, we feel quite sure that 
most infections of tuberculosis in the kidney are hematogenous in origin 
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and are primarily bilateral. However, we cannot contradict the possibility 
of infection traveling through the lymphatics from one kidney to the 
other or its pelvis. One kidney succumbs to the hemotogenous infection 
because of antecedent pathology, while the other is temporarily infected 
and quickly resists and overcomes the invasion with tuberculosis. We 
feel that it is probable that these lesions are single and very small. One 
of the pyelograms which I will show you today reveals a bilateral intfec- 
tion wherein one kidney was quickly destroyed and the other resisted the 
infection to the point where no definite advance in the process occurred. 

We have a few human kidneys that were repeatedly examined and 
found to eliminate tubercle bacilli. All of these were grossly negative, 
but careful serial sections are being made of the entire kidneys. This 
study is encouraging, but is time consuming and no conclusions can be 
made until every specimen is serially sectioned. 


CONSERVATIVE SURGERY 


From our experience with patients in a sanatorium for the treatment 
of tuberculosis and rather a large experience with patients with renal 
tuberculosis seen in private practice, we feel that surgery is not indicated 
in a very early renal infection unless the pyelogram reveals a definite 
cortical abscess or unless the urological examination indicates that the 
function of one kidney is definitely injured by this infection. 

In one instance, as mentioned above, we removed a kidney which was 
reported positive each time the urine was injected into animals. The 
urine from the other kidney was injected into animals several times and 
each time was negative. This specimen is grossly negative for tubercu-— 
losis and we feel at this time that such a kidney should not be removed. 
We are also sure that small lesions of tuberculosis will be found in a 
number of serial sections which are being made. 


SYMPTOMS AND FINDINGS IN EARLY 
RENAL TUBERCULOSIS 


The usual history of urinary frequency etc., with pyuria and hematuria 
or both, is found in over 95 per cent of all patients examined with 
urinary tuberculosis. However, we find the histories and findings in the 
early infections in sanatorium patients atypical. Patients in a sanatorium 
are having their resistance against tuberculosis built up by excellent 
treatment so that we think they resist and handle a urinary infection much 
better than the ambulant case or one that is seen in a general hospital. 

We have been quite surprised in our routine study of patients at Glen 
Lake Sanatorium to find an occasional patient without a history indicating 
urinary tuberculosis, in whom renal infection was found. At this time 
we look upon tuberculosis as a general disease and suspect the urinary 
_ tract in each patient who has this infection. 
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We have observed patients whose urine at one time contained tubercle 
bacilli and pus cells and at another time, both were absent. In rare 
instances, we have obtained negative guinea pigs after the injection of 
catheterized ureteral urine, which had been positive before and which 
was positive after this negative finding. This indicates to us that a kid- 
ney may eliminate tubercle bacilli at one time and not at another and 
makes it imperative that we examine the urine repeatedly and inject into 
guinea pigs several times if a correct diagnosis is to be made. 

We were quite surprised in our sanatorium patients to find only an 
occasional case of tuberculosis of the epididymis. This is unusual because 
in private practice we find a great many patients with this condition. 
The prostate was involved each time an infection was found in the 
epididymis. We were unable to demonstrate a renal tumor except in one 
instance. We feel that this is a rare finding unless the ureter is occluded. 
Renal pain was noticed only one time and this occurred after the ureter 
became occluded with the formation of a large pyonephrosis. 


UROLOGIC DATA 


The diagnosis of renal tuberculosis is always made from the data 
obtained during an urologic examination. ‘The history may indicate that 
this condition is present and the urine may contain tubercle bacilli but the 
urologic study is necessary to locate the lesion and determine its extent. 

The majority of patients with renal tuberculosis have a very irritable 
bladder, which very infrequently permits the passage of a cystoscope 
without anaesthesia. Caudal anaesthesia has been of great assistance to 
the urologist particularly when examining tuberculous bladders. I know 
that this anaesthetic has made it possible for me to cystoscope many 
patients satisfactorily that could not have been done with general or local 
anaesthesia. During caudal anaesthesia, the bladder reflex is controlled 
for a sufficient length of time so that cystoscopy can be done painlessly 
and thoroughly. 

There is no other condition in the urinary tract that produces the severe 
bladder lesions that are found with tuberculosis. One must remember, 
however, that the patient’s resistance may be high and may control the 


lesions in the kidney so that few or no bladder symptoms are noticed. A 
stricture of the ureter may prevent tubercle organisms and pus from 


infecting the bladder. 


An atypical history, together with few urinary findings, may cause one 
to overlook the diagnosis in spite of careful clinical examination. Braasch 
has described “silent” renal tuberculosis wherein symptoms usually found 
are absent and wherein the urologic and urinary findings are negative. 

The cystoscopic findings in early tuberculosis may be only slight redness 
around the infected ureteral meatus with some swelling. In a few in- 


stances no lesion of tuberculosis or no evidence of cystitis was found in 


patients who had a renal tuberculosis that could be demonstrated with a 
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pyelogram. Usually the inflammation involves the whole bladder and 
later ulceration begins. The ulcers are angry-looking, irregularly out- 
lined areas. They are not raised and infrequently, if ever, have a raised 
or depressed edge. They bleed easily and frequently are covered with a 
very thin slough or membrane. With ulceration, the bladder contracts to 
small capacity and becomes very tender. The affected meatus dilates and 
eventually a golf-hole appearance is observed. 

Tuberculous inflammation and swelling of the bladder may resemble 
low-lying carcinoma. If the bladder is thoroughly dilated during cyst- 
oscopy, this differentiation is easily made. If doubt exists after thorough 
examination, a specimen may be removed for microscopic study. 

Since the bladder contracts and loses its usual shape, the location of 
the ureters and particularly the sound one may be abnormal. When the 
location of the meati is difficult, I use large intravenous doses of indigo- 
carmine which may be repeated if necessary. This dye not only colors 
the urine so that it may be easily seen as it spurts into the bladder, but 
frequently the mucosa surrounding the opening is stained blue. The 
urine from the affected side is usually turbid and comes into the bladder 
in frequent spurts. 

After the openings have been found, ureteral catheterization is usually 
easy unless a stricture of the ureter is encountered. This condition which 
is found in 45 per cent of patients with renal tuberculosis may prevent 
the passage of the catheter when it is complete. If the ureter has been 
occluded for a long period so that the kidney is destroyed, the secretion 
may be thick pus which cannot pass through a catheter. The urine from 
a non-occluded tuberculous kidney flows more rapidly than from the 
sound side and is turbid and flocculent. 

Much has been written concerning the possibility of carrying infected 
urine in or on an ureteral catheter into a sound kidney pelvis thus 
producing tuberculosis. The constant irrigation of the bladder during 
cystoscopy, together with the precaution of forcing sterile water or some 
mild antiseptic through the catheter as it is being passed through the 
bladder and into the ureter should prevent this. 

To prevent contamination of the ureteral specimen of urine, some 
urologists fill the ureteral catheter with sterile water, then seal the outer 
end with a talking machine needle before introduction into the ureter. 
The needle is withdrawn after the catheter passes into the kidney pelvis 
and about 5-10 cc. of urine and fluid is allowed to run away before the 
specimen is collected. Many observers claim false positives from smears 
and after animal inoculation because of contamination of the catheter 
during its passage through the bladder. This will not happen if the above 
precautions are observed. It is possible for reflux to occur if the uretero- 
vesicle valve is incompetent due to ulceration or inflammation. When this 
occurs, the findings with the ureteral catheter, together with the urin-— 
alysis of catheterized specimens, must be evaluated accordingly. 
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VY ELUOGRAPHIC/ DATA 


Pyelographic data have assisted us in the diagnosis of early renal tu- 
berculosis in a great many instances. In 27 per cent pyelographic data 
were a factor in arriving at a correct diagnosis. In suspicious cases, I 
have found pyelographic evidence of tuberculosis several times in which 
the smears were negative. The deformity may be slight in one minor 
calyx only or all calyces and the pelvis and ureter may be involved. The 
early lesions that I have observed are erosions at the tip of the calyx, 
which are irregular and rough in outline. This evidence of cortical 
necrosis is typical of tuberculosis. As the process continues, the cortical 
lesions enlarge and the calyces are dilated so that the outline of the pelvis 
consists of large abscess cavities connected to the pelvis proper by large 
dilated calyces. The pelvic outline may be entirely destroyed so that 
only a pyonephrotic sac is seen. 

The pyelogram has assisted greatly in following the destructive process 
that may take place in the kidney after the first small cortical abscess can 
be visualized. Among the lantern slides which I present today are two 
which demonstrate that a kidney was completely destroyed in only three 
months. The first slide shows a small lesion in one calyx. The second 
one shows a large pyonephrosis. When patients have other lesions of 
tuberculosis which may contraindicate operation (unless a kidney is en- 
tirely destroyed) or when doubt exists concerning infection in the other 
kidney, it may be necessary to watch the progress in the kidney that is 
known to be diseased. A well filled pyelogram will give one a better idea 
of the amount of destruction than the amount of pus in the urine or the 
data obtained from functional tests. 


DYE. THs iano RUNCTION 


In early tuberculous infection of the kidney, the functional dye tests 
are of little or no value. When one or both kidneys have been partially 
or completely destroyed, the dye may be delayed from one or both sides. 


ROENTGENOGRAPHIC DATA 


The original roentgenogram will reveal shadows over the infected kidney 
in 25 per cent. of instances. The shadows are typical of tuberculous 
calcification. They are usually multiple, small and may not cause as 
distinct a shadow as a renal stone. The shadows are grouped and have 
an irregular outline with areas wherein the density of the shadows is 
different. If calcification has been general throughout, a cast of the 
kidney pelvis may be seen. These shadows are caused by calcium deposit, 
which is a late stage of healing with tuberculosis and occurs as a late find- 
ing. We did not find one patient among the group confined to the sana- 
torium that had evidence of calcium deposit in a tuberculosis of the 
kidney. 
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ANIMAL INOCULATION 


Animal inoculation furnishes the urologist with a laboratory test for 
tuberculosis which is practically free from error. The guinea pig reacts 
much the same as man does to tuberculosis. If tubercle bacilli are injected, 
the animal will develop tuberculosis in six to eight weeks. A healthy stock 
of pigs should be selected. All animals before being injected should be 
examined for large glands and other signs of disease. Some laboratory 
workers test all animals with the ophthalmic test for tuberculosis before 
they are used. Two pigs should always be injected for controls; animals 
should not be used a second time. Many observers have reported errors 
in the guinea pig test. If specimens are carefully taken and carefully 
injected, errors will not occur. When negative pigs are reported in cases 
which later are found to be positive, the urine which was injected was 
obtained when the kidney was not eliminating organisms. Repeated tests 
should be made when doubt exists. The urine should be injected as soon 
after it is obtained as possible. 


DIFFERENTIAL DIAGNOSIS 


The acute onset with symptoms of cystitis which is uncontrollable by 
treatment is typical or renal tuberculosis. Every patient with such a 
history should be considered a sufferer from renal tuberculosis until this 
diagnosis is disproved. Tubercle bacilli may be found in 93 per cent of 
catheterized ureteral urines so that this organism should be searched for 
repeatedly. This finding clinches the diagnosis. 

The repeated introduction of suspected urine into a guinea pig will 
reveal tuberculosis if it is present. 

The pyelogram is typical of tuberculosis particularly the early small 
cortical abscess. If healing is in progress when no calcification has oc- 
curred, the pyelogram may be hard to differentiate from other conditions. 

Evidence of tuberculosis elsewhere in the body frequently assists in 
making a diagnosis. ‘Tuberculosis in the genital tract means a co-existing 
renal tuberculosis in the majority of instances. 

The resistance of the patient may control this infection so that and 
atypical history is obtained and the findings may be so unusual that a 
correct diagnosis cannot be made except after operation. 


CONCLUSIONS 


1. Repeated routine examination of the urines obtained from patients 
infected with tuberculosis, which must include the injection of the sedi- 
ment into an animal, will reveal many unsuspected cases of urinary tuber- 
culosis. 

2. A normal kidney does not eliminate tubercle bacilli. 
3. Bilateral renal infection occurs in between 47 to 51 per cent of all 
patients who have urinary tuberculosis. 
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4. Clinical evidence indicates that lesions of tuberculosis in the kidney 
may heal. 

5. In early renal tuberculosis, surgeons should be more conservative 
in advising the removal of a kidney which eliminates tubercle bacilli 
unless the pyelogram reveals definite evidence of erosion and the urine 
from the second kidney is repeatedly negative when injected into animals. 

6. The first symptoms of renal tuberculosis are those of cystitis. 

7. Urologic examination is necessary before a diagnosis of urinary 
tuberculosis can be made. 

8. The pyelogram may show definite evidence of pathology when the 
smear is negative and is a factor in the diagnosis in 27 per cent. 

9. Finding tubercle bacilli in the smear or after guinea pig inoculation 
clinches the diagnosis. When doubt exists, the urine should be injected 
into animals repeatedly. 

10. Renal tuberculosis is secondary to tuberculosis elsewhere and 
should be considered a local manifestation of a generalized disease. 
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INTESTINAL TUBERCULOSIS 
Ill. CLINICAL STUDIES RELATING TO DIAGNOSIS 


By Wis S. Lemon, M.D.* 


RocHESTER, MINN. 


In former years the existence of tuberculosis of the bowel was recog- 
nized, but generally as a terminal condition, and from a prognostic stand- 
point its onset was as serious as tuberculous ulceration of the larynx. 
Ulceration of the intestines was much more frequently observed at 
necropsy than during life, as is shown in the statistics quoted by Brown 
and Sampson from the records of the New York State Department, in 
which of 19,612 persons dying from tuberculosis in New York State, 
17,235 had pulmonary tuberculosis, while only 3.5 per cent had some 
abdominal complication. Necropsy records, however, differ greatly. 
Schwatt and Steinbach have collected the reports of 3,619 necropsies in 
which the percentage varied from 56.6 to 96.6. In their own series of 
199 cases, ulceration was present in 130 (65.4 per cent), and in four 
cases there was evidence of tuberculosis without ulceration. It is evi- 
dent, therefore, that the data obtained at necropsy show a much higher 
percentage of intestinal involvement than those obtained from clinical 
records, in all probability because in most cases the lesions produce no 
symptoms, regardless of their size, number, or distribution. 


MECHANISM OF INFECTION 


Three main sources of infecting the intestine are to be considered: 
(1) ingestion of germs through the intake of food or the swallowing of 
sputum, (2) infection through the blood stream, and (3) infection through 
the lymphatics. | 

Inasmuch as the ulcerative type of infection is the most familiar and 
is usually secondary to pulmonary disease, it would be logical to assume 
that ingestion is the cause of the ulceration. The fact that one may find 
the bacilli of tuberculosis in the stools of at least 90 per cent of patients 
who have active pulmonary tuberculosis lends color to the ingestion 
theory. Archibald, however, disagrees with this, believing that, even in 
the ulcerative types, the infection is blood borne. In none of the cases 
IL have observed have there been bacilli of tuberculosis in the stools of non- 
tuberculous patients, but they have been found when the lung seemed to 
be healed and the intestinal disease active. Paterson does not believe that 
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the ingestion theory explains all of the phenomena. He believes there 
is a certain amount of evidence to show that infection is carried by the 
blood stream, that the bacilli gain entrance to the circulation from the 
lungs, and are carried to the intestines by the mesenteric arteries, partic- 
ularly in cases in which there is widespread ulceration and in which the 
ulcers apparently are of about the same age. He does, however, find it 
difficult to understand why localized cecal tuberculosis should arise in 
this way since there is no explanation of why the bacilli should enter 
the mesenteric arteries and not other arteries of the systemic circulation. 
The same question, however, arises in cases of renal or meningeal tuber- 
culosis, in both of which the hematogenous origin is unchallenged. That 
the tuberculosis once started in the abdomen may be disseminated through 
the lymphatics is evident on examination at operation and examination of 
pathologic specimens. 

Two types of tuberculosis are usually distinguished. The first type 
(hypertropic) will be discussed rather because it is an evidence of a suc- 
cessful reaction of the body against organisms that are either few in 
number or attenuated in virulence. It is a manifestation of the natural 
defensive ability of the body to care for infection. From its site of elec- 
tion, it has been described as an ileocecal tumor, and by Bayard as the 
teal surgical tuberculosis of the cecum. Inasmuch as it is usually a pri- 
Mary type of disease and therefore unassociated with disease in the 
lungs, in contradistinction to the ulcerative type, and because it is a very 
slow-growing, painless tumor, symptoms are produced late and are not 
intrinsic, but rather mechanical, due to stenosis and chronic obstruction. 
Caird believes that this type of infection occurs through the blood or 
the lymph stream and that the lesion takes the form of a localized hyper- 
plastic structure, formative rather than destructive in nature. Similar to 
tuberculous disease elsewhere in the body in which the defences are ade- 
quate, the destructive advance is checked by excessive hypertrophy, which 
constitutes the main pathologic feature and produces within itself the 
greatest danger, that of stenosis. 

The symptoms, therefore, of the hypertrophic type of tuberculosis, are 
not those of tuberculosis itself, and the fundamental functions of the 
body are not materially disturbed. There are, however, the symptoms of 
gradual obstruction, with distention of the abdomen, the presence of an 
elongated tumor, more or less tender on palpation, and the inevitable 
peristaltic waves that are visible and may be produced in mechanical ex- 
amination of the patient. Borborygmus or intestinal sounds may be heard. 
Nausea, colic, and vomiting of the obstructive type appear and may be 
varied by constipation or diarrhea when ulceration supervenes. Since this 
rare type of tuberculosis, unassociated with tuberculosis elsewhere, pro- 
duces a palpable tumor with a filling defect on roentgen-ray examination, 
a diagnosis of carcinoma is common, especially if patients have reached the 
so-called cancer age. 
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ULCERATIVE TUBERCULOSIS 


In October, 1923, I reported the findings from a study of fifty patients 
with ulcerative tuberculosis: seventeen at necropsy, and thirty-three after 
surgical treatment.® At this time, not only the signs and symptoms deal- 
ing with the bowels were taken into consideration, but also those affecting 
the fundamental functions of the body. In this way it was thought the 
effect of tuberculous infection itself was evidenced and the alterations of 
the fundamental functions of the body from normal could be evaluated. 
I shall now add the findings from a second series of sixteen patients ob- 
served at the clinic. The cases in this series were of the ulcerative type 
only, and in most instances were associated with pulmonary disease. 

The males outnumbered the females, there being thirteen of the former 
and three of the latter. In the first series the proportion was two males 
to one female, and the largest number of patients in any one decade was 
in the decade between thirty and forty, but in the present series the 
largest number was in the decade between twenty and thirty, there being 
eleven in this group (table 1). Of the total of both series, sixty-six 
patients, forty-eight were males and eighteen females. The oldest of 
the present series was sixty-nine, the youngest eighteen; the average age 
was thirty-two. 


TABLE 1 
Age and Sex 
Cases Males Females 
Years bad 
First Series |Second Series} First Series |Second Series} First Series |Second Series 
TO 5620 or ee 4 2 3 1 1 1 
BUCO ook ii 7 8 6 3 1 
OL. toa, 2 cas 20 5 13 5 7 
Es ra Wa, bP < 6 1 
OL tOrGO tees 7 1 4 1 3 
GL tonne 1 1 1 1 
Potala 50 16 35 13 15 3 


PutsE RATE 


The highest pulse rate recorded was 130 and the lowest 76, with an 
average of 95. Eight of the sixteen patients had a rate that was higher 
than would be expected from the records relating to temperature. Six 
had a relatively normal rate. This is similar to the rates that were found 
in the first series of fifty cases, the average of which was 94. | 
} 
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TEMPERATURE 


The temperature varied from 97.4° to 101.6°, and the average for the 
total number was 99.1°. Many of these patients had traveled long dis- 
tances, had been ill for a long time, and showed evidence of extensive 
disease, not only of the bowel, but of the lungs. The chronicity of their 
condition can be gauged somewhat by this rather low temperature record. 
Certainly no marked activity could be considered, since activity will 
produce an interchange of tissue fluids and bring about abrupt constitu- 
tional symptoms. 

Bioop Count 


The blood count in cases of enteritis is almost identical with that in 
other cases of chronic tuberculous disease, especially those recorded in a 
recent study of tuberculous pleuritis. The highest hemoglobin by the 
Dare method was 84 per cent, the lowest 53 per cent, and the average 
70 per cent. In the cases of tuberculous pleuritis, the highest hemoglobin 


TABLE 2 
Blood count. 
Hemoglobin (Dare) Cases 
Cokes Leukocytes 
Per cent First Series Second Series 
First Series Second Series 

30 + 3000 1 
40 3 4000 3 9 
50 8 1 5000 3 1 

60 18 5 6000 6 
70 14 6 7000 5 9 
80 5 3 8000 4 9 

9000 6 
10000 8 9 

11000 3 
12000 4 9 
13000 1 9 
14000 2 1 

17000 1 

19000 1 
20000 1 


SES SSS 7S aE ST Tg TS at eC 
Per cent Leukocytes 

Highest. .... 85 84 19,400 20,500 

Lowest...... 30 53 3,600 4,200 

Average..... 65 70 8,975 10,300 
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was 89 per cent, the lowest 56 per cent, and the average 76 per cent. 
One would expect that debilitating disease of this character, when endured 
for a long period of time, would produce a more marked secondary 
anemia. ‘The number of white cells varied from 4,200 to 20,500, with 
an average of 10,300. These data are similar also to those obtained in 
cases of chronic tuberculous pleuritis in which the counts varied from 
5,600 to 20,800 and the average was 10,000. Again these figures cor- 
respond with the findings usually obtained in cases in which the lung it- 
self is chronically diseased and contains cavities; the white count then is 
in the neighborhood of 10,000. In Brown, Sampson and Hayes’ report 
of the thirty-five cases in which the blood was studied, a leukocytosis of 
10,000 or more was found in thirty-one, while in one there were 9,500 and 
in three between 6,000 and 7,000 leukocytes for each cubic millimeter. In 
grouping their thirty-five cases it was noticeable that in twenty-six the 
leukocytes ranged from 10,000 to 20,000. The comparison of the findings 
in my first and second series is tabulated in table 2. 


‘BLtoop PRESSURE 


The blood pressure readings follow the usual rule that there is a re- 
duction in the systolic blood pressure in cases of tuberculosis, regardless 
of the area involved by the disease. The highest blood pressure record 
was that of a woman aged sixty-nine, whose systolic pressure was 180 
and diastolic 108. The lowest reading was 90 systolic and 70 diastolic, 
while the average was 116 systolic and 75 diastolic. If the abnormally 
high reading is excluded in this series, the average is 112 systolic and 67 
diastolic. It is noticeable that in the whole series only 25 per cent reach 
a pressure as high as 120 or more. In the first series, in the cases in 
which there were positive findings of pulmonary infection, the average 
was 109 systolic and 72 diastolic; in those without evidence of pulmonary 
infection the average was 114 systolic and 76 diastolic. The usual rise 
in rate with advancing years was observed. In seven cases, in which the 
patients who were aged from fifty to sixty, the highest pressure was 
160 systolic and 90 diastolic; the lowest was 90 systolic and 65 diastolic, | 
and the average was 119 systolic and 74 diastolic. 


WEIGHT 


In considering the effect of tuberculosis on the weight of patients, it | 
was found that 81 per cent had lost definitely. The weight of one was | 
stationary, one was gaining; the weight of one was not obtained. ‘The | 
greatest loss was 70 pounds, the least 5 pounds, and the average 19 pounds. | 
As in the first series it was found that the percentage of loss of weight — 
varied with the temperature; it did not seem to vary so much with the | 
length of the illness. Fever and weight loss indicate the activity of the dis- | 
ease, as well as afford criteria by which prognosis can be gauged inasmuch 
as they indicate the progressive pathologic changes throughout the ill- 
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ness. In the two series of cases it was found that the average loss of 
weight was in the neighborhood of 15 per cent of the body weight, and 
in certain cases as high as 30 per cent of it. It was also observed that no 
great variation in the percentage of loss of weight could be shown re- 
gardless of the condition of the bowel. Careful notes were made of 
whether diarrhea, constipation, or normal bowel movements were reported 
hy the patient. 
APPEARANCE OF THE PATIENT 


Not only the complaint of the patient but his appearance is important 
in evaluating findings because it is necessary to associate the diagnosis 
with the actual condition in order to prevent impossible conclusions. Of 
five of the patients the examining physician reported emaciation; four 
were weak and appeared ill; only one was well nourished, and two were 
fairly well nourished. Data on four were not obtained. The condition 
of the skin of four emaciated patients was reported as being sallow, coarse, 
and dry. | 

CoMPLAINT 


Very often valuable information can be obtained from the complaint 
that the patient actually offers as his reason for requesting physical ex- 
amination. None of the patients complained of symptoms due to pul- 
monary disease. Eight of them complained of pain and located it, two in 
the epigastric region, four as generalized abdominal discomfort, one as 
confined to the right lower abdomen, and one in the left lower abdomen. 
Two patients complained of distention of the abdomen, and fluid had 
previously been withdrawn. They asked for further examination to 
guide them regarding the future withdrawal of ascitic fluid. One patient 
believed he had a rectal growth; one complained only of fatigue, one of 
fever, two of indefinite indigestion with belching of gas, and one patient 
-¢ame because an abdominal sinus had persisted following an operation 
for appendicitis. 

OccupPATION 


The occupation was as varied as one might expect from a disease that 
affects all classes of persons. In the group were two students, two rail- 
road workers, one common laborer, two farmers, one housewife, four 
salesmen, one reporter, one accountant, and two factory workers. 


DURATION OF SYMPTOMS 


In attempting to ascertain the duration of the illness wide variations 
were noted. The average length of illness was just under two years, 
but one patient reported having been ill for one month only, and another 
had been known to have intestinal tuberculosis for eight years. This 
certainly had been established at operation eight years previously for an 
entirely different lesion. At that time the surgeon made a notation of 
tuberculosis of the abdomen. 
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FAMILY HISTORY 


So much has been written concerning the importance of the family 
history in cases of tuberculosis that, not only in this series, but in a 
series of cases of tuberculosis of the pleura, the family records were 
studied. Three of the series of sixteen patients reported tuberculosis 
either in the immediate family or in the parents’ families. Two patients 
did not know their family history, and eleven had an entirely negative 
history. 

Aside from the general examination and consideration of the effect of 
the disease on the fundamental functions of the body, laboratory tests oi 
various types were used. The sputum was examined when it could be 
obtained. In five instances it was found to be positive; the other patients 
either had no sputum, or it was negative on examination. ‘The presence 
of bacilli of tuberculosis in the sputum is significant inasmuch as the 
diagnosis of tuberculous enteritis is reached by circumstantial evidence, 
and the knowledge that the lungs are actively diseased is very important. 
Proctoscopic examination was very useful, and demonstrated ulcers of 
the sigmoid, which in one instance were proved by examination of smears 
to be tuberculous. Such examination should be made whenever possible 
because information is obtained by direct observation, and it is possible 
to examine material directly from ulcerated areas. 

Surgical findings were considered in making a diagnosis in three cases. 
In one case abdominal exploration was performed, and a diffuse type of 
tuberculous peritonitis with many adhesions was discovered. The con- 
dition being inoperable, no attempt was made to free adhesions, or to re- 
move any portion of the bowel. In the second case a lymph node in 
the supraclavicular area was discovered and removed for microscopic 
study. This proved to be tuberculous. In the third case tissue was taken 
from the groin and proved to be tuberculous. These findings were sug- 
gestive and influenced the diagnosis of the abdominal disease. Roentgeno- 
grams were employed in all cases, and without question were the most 
important laboratory aid in diagnosis. Of the sixteen patients, five had 
negative roentgenograms of the chest, one had only a slight thickening 
of the hilus which was thought to be due to the presence of glands in 
the mediastinum, and one had a thickened pleura at the left base, making 
seven in all in whom tuberculosis of the lungs was not demonstrable by 
the roentgenogram. Eight of the sixteen, however, had extensive disease 
of either one or both lungs; in many of them it was active, and five had 
cavities. A lesion was diagnosed in the cecum by the aid of the roent- 
genogram in ten cases; in two cases the roentgenograms were negative, 
and in four the colon was not rayed. In the report the lesion was not 
named specifically, since there is no absolute diagnostic picture that can 
be ascribed to tuberculosis of the intestine. It is true that if a lesion 
is shown in a roentgenogram of the colon and the patient has tuber- 
culosis of the lungs, the lesion in the bowel is likely to be tuberculous. 
A lesion in the neighborhood of the ileocecal coil, for which tuberculosis 
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has a predilection, if associated with pulmonary disease, is usually tuber- 
culous. Although the methods of Carman and of Brown and Sampson 
differ, yet both are in agreement here. Brown and his associates believe 
that hypermotility, either localized or general, and filling defects are the 
most significant findings indicating ulceration of the colon only, but if 
the patient has pulmonary tuberculosis, they feel sure that the lesion is 
tuberculous. Carman summarizes as follows: 


A lesion roentgenologically demonstrated in the ileocecal coil, with irregularity 
of bowel contour and without the physiologic barium shadow in the cecocolon, al- 
though it may represent any ulcerative process, is probably tuberculous if pulmonary 
tuberculosis is present. 

The tuberculous lesions may be nodular, ulcerative, or fibrous; they are usually 
associated to a greater or less extent, dependent on the stage of the disease. The 
nodular type is recognized by means of the roentgen ray only if it encroaches on 
the lumen of the bowel, and the ulcerative and fibrous types by irregularity of con- 
tour, and in the terminal stages by obstruction. 

The presence of spasm must not be overlooked since it often causes irregularity 
of contour and is diagnostic even when the lesion itself is not demonstrable. 


SYMPTOMS 


Critical study of the symptoms presented brings out their bizarre and 
varied characteristics. Yet in this confused picture, certain types stand 
out prominently, and, although no definite syndrome can be described 
as, for example, in cases of acute appendicitis or duodenal ulcer, yet by 
judging them in connection with the disturbances of fundamental func- 
tions, a correct diagnosis can usually be made. ‘The conclusion that there 
are neither signs nor symptoms definitely pathognomonic of intestinal 
tuberculosis is a rational one inasmuch as the lesions may cover the bowel 
from duodenum to anus, and therefore occupy regions with different nerve 
supplies, action and function. Moreover, these lesions may be multiple 
or single, insignificant in appearance, or show evidence of remarkable 
pathologic change, and this again may be in a state of active ulceration 
or in variable states of healing. No conception of the pathologic picture 
can be derived from the patient’s description of his illness. 

Even though there is a very great discrepancy in the frequency with 
which lesions are found at necropsy and diagnosed clinically, the varia- 
tion can only be interpreted as an expression of the relative frequency 
with which the lesions do or do not cause symptoms or signs, by which 
alone a real and not a presumptive diagnosis can be made. These will 
be considered in the order of the frequency with which they appeared in 
the present series. 

Pain was the most marked symptom; it was noted in the histories of 
all but one patient. The pain was extremely variable in character, situa- 
tion, time of onset, and duration, and in its amenability to treatment. 
One patient had pain in the epigastrium at variable periods following the 
ingestion of a meal; it was similar to that described by patients with 


194 INTESTINAL TUBERCULOSIS 


duodenal or gastric ulcer, recurred in spells, and was relieved by taking 
food, so that the patient habitually had recourse to four meals a day. 
Another had spells of gastric distress coming-on four or five times a day, 
increasing in frequency to ten a day, yet without relation to meals either 
in character of food or the time of the eating. Others had pain in the 
nature of cramps of typical crescendo and diminuendo type coming on 
during the meal and varying from plain discomfort to severe “doubling 
up” paroxysms. One patient’s pain was referred downward toward the 
pelvis and another’s was always relieved by a physic and emptying of 
the bowel. One patient had similar cramp-like pain immediately after a 
meal, and also in the night. The attacks were definitely periodic, appear- 
ing every three or four weeks, lasting six or seven days, and later 
becoming constant. : 

Generalized abdominal pain was also variable in severity, duration and 
character. It was described as a dull aching throughout the abdomen, to 
mild discomfort relieved by movement of the bowels, but always worse 
when the patient was constipated or nervous. Others had not had pain 
early in the course of the abdominal disease; some had had tenderness 
only, and still others complained only of a constant dull aching sensation 
uninfluenced by dietetic management. 

Excluding the more important group of patients whose pain was in 
the ileocecal region, only three of the sixteen complained of pain below 
the navel. One had pain just above the pubis; it was often severe, al- 
though usually a dull ache. It was not associated with food intake, 
menstruation, frequency of micturtition, nocturia, or other genito-urinary 
symptoms, but was relieved by emptying the bladder. This patient had 
no symptoms of pulmonary tuberculosis other than a thickened pleura, 
yet the roentgenogram revealed a spastic filling defect in the sigmoid. 
One patient complained only of dull aching in the lower abdomen; an- 
other complained similarly, although the pain was confined to the left 
side. The pain was not related to meals and was unaffected by ap- 
pendectomy. 

The ileocecal region is the site of election for intestinal tuberculosis. 
Ulceration increases downward from the duodenum to the terminal coil 
of the ileum and cecum, and decreases from this area in the course of 
the bowel to the anus. Ransohoff says, “Just why this segment of the 
intestine should be the chosen seat for tuberculosis, typhoid and actinomy- 
cosis, probably is difficult to answer. Less resistant, perhaps, because of 
its fixed position, the first stasis in the thereunto fast moving intestinal 
current favoring germ growth, and last but perhaps not least, the trouble- 
brewing appendix may separately and together be invoked in explanation 
of this striking fact.” 

A similar cause is given by Schwatt who says, “The theory of the en- 
terogenous channel of infection is based largely on the observation that 
the first lesions have their seat almost invariably in the ileocecal segment 
of the intestine. This region is rich in lymph follicles for which the 
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bacilli of tuberculosis appear to have a special predilection. Here the 
acid reaction of the chyme becomes alkalin, and inspissation and a slow- 
ing up and stagnation of the intestinal contents take place. This is said 
to permit the bacilli to remain in prolonged and intimate contact with the 
mucous membrane and to penetrate into the lymph follicles.” Schwatt 
quotes statistics from various authors reporting in all 900 necropsies, 
in which ulceration of the appendix alone occurred in from 1 to 3.8 per 
cent. ‘l’he average frequency of ulceration of the appendix alone is 
usually considered in the neighborhood of 2 per cent. According to 
Stockton 1 per cent of all cases of appendicitis are tuberculous in origin. 
The disease may originally invade an adjacent portion of the colon or 
small intestine; however, the appendix becomes affected subsequently. 
Wilensky believes this involvement may be “an entirely new process in 
which the pathological condition is that of the ordinary forms of appen- 
dicitis or the inflammation is directly due to the extension of the original 
disease or is aided by the mechanical disabilities produced by the latter 
leading to stricture and obstruction of the appendix lumen.” 

In four of the sixteen cases, the appendix had already been removed. 
One patient came for examination chiefly because of the subsequent for- 
mation of a fecal fistula. The symptoms for which the operation was 
performed were far from classical; in the main the operation was de- 
signed to relieve pain. Six patients had pain in the right lower quadrant, 
sufficiently characteristic to be diagnosed as due to appendicitis previous 
to examination in the clinic. Only one of these, however, had associated 
symptoms and signs such as fever, vomiting, rigidity, and tenderness. 
The symptoms were atypical in that they were too prolonged. Patients 
who had had the appendix removed were benefited, some for prolonged 
periods, others for as long as six months, only to have a recurrence; and 
still others had not improved. 

Archibald, one of the pioneer investigators, whose surgical work served 
to confirm the diagnoses made clinically, and by the roentgen-ray, on 
patients coming from the service of Brown, Sampson and Heise and their 
associates at the Trudeau Sanatorium, believed that certain symptoms 
are significant of the situation of the lesion in the intestine. He has 
also called attention to the fact that lesions within the small bowel do not 
cause pain with the same frequency that they do when confined to the 
large bowel. However, it would be expected that they would cause more 
dyspepsia and less diarrhea. In a study of my first series of cases I 
was unable to confirm his opinion, and was forced to the conclusion that 
there are no characteristic symptoms dependent on lesions in any special 
area of the bowel. 

In the present series nine of the patients had diarrhea continuously or 
alternating with constipation or normal bowel movements; four were 
constipated, and three were normal. One could not distinguish differences 
in fundamental functions, such as weight, strength, pulse, temperature, 
blood pressure or fever, nor symptoms referable to gastric malfunction, 
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pain, food intolerance, nausea, vomiting, and gas and belching. All 
these symptoms were uninfluenced regardless of the condition of the 
bowels. The diarrhea was variable in severity from three stools a day, 
immediately after each meal, to many of varied character, from soft to 
watery. Foamy malodorous stools, sometimes containing mucus and 
blood, were described, and in one instance melena without fresh blood. 
These symptoms are not characteristic, but as Brown and Sampson have 
observed, colitis occurring in a tuberculous patient is nearly always a 
tuberculous colitis. The lesion was demonstrated by roentgenograms 
of the bowel in all but two cases, one of which was definitely diagnosed 
by the proctoscope. In one case the roentgenogram of the colon was 
negative, but the patient had advanced pulmonary tuberculosis and positive 
clinical evidence of involvement of the bowel. The patients with con- 
stipation could not have been segregated by any means except their 
history. The pain and dyspepsia were in all respects similar to those 
whose movements were normal or dysenteric. 

Approximately 15 per cent of patients in both series were nervous, 
particularly if they were constipated. Relief from constipation brought 
about relief from the nervousness. 

All patients, regardless of the condition of the bowel, had digestive 
disturbances, such as anorexia, nausea, vomiting, flatulency, gas distention 
and belching. 

In the first series of cases, peritonitis was associated with enteritis in 
24 per cent of the cases; in the second series, in 25 per cent. In one in- 
stance, previous to examination at the clinic, the peritonitis had been 
proved tuberculous by guinea-pig inoculation with ascitic fluid. 

Perforation, stenosis and obstruction were discussed in connection with 
the first series. These complications did not exist in the second series, 
nor were they mentioned by Schwatt and Steinbach. These symptoms 
develop from healing and contraction of the diseased areas, while perfora- 
tion results from ulceration through the intestinal wall. Possibly suf- 
ficient time had not elapsed for their appearance in the cases discussed here. 


DIAGNOSIS 


In the light of conflicting evidence, the difficulty of reaching proper 
conclusions is manifest. The symptoms are not specific, the physical ex- 
amination is often inconclusive, the roentgenogram reveals either only an 
undifferentiated lesion or negative shadows, especially when the small 
bowel is affected. The proctoscope can be of aid in only a limited num- 
ber of cases, and the finding of bacilli of tuberculosis in the stools is mean- 
ingless except in cases in which there are no pulmonary lesions; this is a 
small group even when the hyperplastic types are included. The diagnosis 
must be considered under two headings: intestinal disease associated with 
pulmonary tuberculosis, and intestinal disease not associated with pulmo- 
nary tuberculosis. : 
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Intestinal Disease Associated With Pulmonary Tuberculosis —This is by 
far the largest group. The association of an obscure process in the 
bowel, of whatever character and shown by whatever means at our dis- 
posal, is significant evidence that the symptoms are produced by tuber- 
culosis. When the pulmonary process is known to be chronic, then the 
appearance of altered intestinal habits, fever, abdominal pain varying 
in degree and type, anorexia, nausea, vomiting and progressive loss of 
weight, mean only one thing, and the diagnosis is devoid of difficulty. It 
must be recognized, however, that tuberculosis attacks the intestine early 
or late in the progress of pulmonary disease. It invades the bowel even 
in the incipient stages, producing either no symptoms or as marked symp- 
toms as in later stages of pulmonary infection. The problem is to 
know when such invasion occurs and how to prove its presence. If a 
patient is in a sanatorium the vague picture may be observed from day to 
day, and time can be taken, as Paterson suggests, to check the effects that 
dieting or abstinence from food may produce. Starvation should cause 
-a cessation of symptoms, especially fever, within forty-eight hours. The 
patients included in my two series were of necessity ambulatory, and the 
following observations influenced the diagnosis : 

1. Patients of all ages from young adult life were studied. Men pre- 
dominated over women in the proportion of more than two to one. 
Sixty-six per cent were aged between twenty and forty, preceding, as will 
be noted, the usual cancer age. 

2. Patients with intestinal tuberculosis appeared severely ill, and had 
lost weight almost uniformly. The average loss was approximately 15 
per cent, but occasionally as high as 30 per cent of normal. 

3. The pulse rate averaged 95, and was higher than would have been 
expected from the rise in temperature in at least 50 per cent of all cases. 
The temperature did not tend to reach a high elevation in the earlier 
cases. It may be of hectic type in those cases associated with advanced 
pulmonary disease, but this is uncommon in the more chronic or the 
recent cases. The temperature averaged between 99 and 100°. 

4. The hemoglobin averaged 85 per cent; the erythrocytes numbered 
4,460,000, and the leukocytes varied from 9,000 to 10,000. 

5. The blood pressure was almost always below normal, although not 
remarkably so, the averages being in the neighborhood of 115 systolic 
and 75 diastolic. A few very low readings were noted in very debilitated 
patients, and a few high readings in the scattered patients among the aged. 

6. The complaints were almost invariably of intestinal symptoms, al- 
most never of pulmonary, and the outlook on life was often a gloomy one, 
in marked contrast to that in cases of pulmonary tuberculosis and indeed 
to that previous to the onset of the vague aches and pains, rumblings, and 
distentions that made life miserable by their insistence. It is dangerous 
to make a negative diagnosis of intestinal tuberculosis when a patient has 
cheerfully and hopefully searched for a cure for his pulmonary disease, 
but has become a misanthrope because of distress in his abdomen. 
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7. The. bizarre character of the symptoms often helps rather than 
hinders. They are so atypical that their mimicry of other conditions serves 
to distinguish rather than conceal. Symptoms of dyspepsia too long con- 
tinued to be ignored, the simulation of peptic ulcer, or of appendicitis 
without the marks of authenticity, the pains that usually are below the 
navel and on the right, distinguishing dyspepsia on the one hand and 
dysentery on the other, when found in a tuberculous person, all form a 
chain of circumstantial evidence that cannot easily be contradicted. 

8. The proctoscopic examination has helped in a few cases, revealing 
in a positive manner the ulcerated area and providing a means by which 
material for smears and tissue could be obtained. Such examination, 
especially in association with the study of the stools for bacteria and para- 
sites, has been a very definite negative help by supplying information that 
led to a diagnosis of ulceration other than tuberculosis. 

9. The roentgen ray is perhaps the most useful single aid in diagnosis. 
In the small bowel, it is true, ulcers are only infrequently revealed, and 
the picture obtained in the large bowel is not pathognomonic. Yet the: 
lesion is discovered and, if considered with the foregoing facts, takes on 
the importance of conviction. It is worth while to note that of forty-three 
positive diagnoses, made by Brown and checked by necropsy, forty-two 
were found to be correct. In the series of sixteen cases, the roentgeno- 
gram showed that a lesion was present in 85 per cent. Nothing more 
specific need be asked of the roentgenologist. It is the duty of the 
clinician to assemble the facts and draw conclusions therefrom. 

If, then, the patient who has pulmonary tuberculosis fails to make 
progress, although no evidence can be found in the chest to explain the 
failure, whether symptoms do or do not appear, tuberculosis of the bowels 
should be suspected. If, however, the examination conforms to the stand- 
ards enunciated in the nine groups described, and if also there is a lesion 
in the intestine demonstrated by the roentgen ray, then the disability is 
almost without question due to intestinal tuberculosis. No such opinion 
could be given, however, if any isolated test or group of symptoms were 
considered singly. 

Intestinal Diseases Not Associated With Pulmonary Tuberculosis —This 
smaller group presents many difficulties. The hypertrophic form of the 
disease is usually associated with it; the symptoms are few and insig- 
nificant, except the tendency to produce stenosis and obstruction, and the 
symptoms and signs incident to them. The lesion is usually situated in 
the lower ileum, cecum, or rectum, where stagnation occurs; it is slow 
growing, hard and almost painless. If it occurs late in life it cannot be 
distinguished from carcinoma unless the bacilli of tuberculosis are found 
in the stools, or proctoscopic examination provides tissue for examination. 
Even when the lesion is observed by the surgeon the diagnosis may not be 
possible without microscopic study. 

Although most cases of enteritis are secondary to pulmonary lesions, 
yet they may be secondary to tuberculous disease elsewhere in the body, 
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or they may be primary in the bowel, which usually means that the pri- 
mary site of invasion is not discoverable. The same principles of analysis 
are applicable as in those cases associated with pulmonary lesions. When 
dysentery is a pronounced feature, the fact that pain, although of a varied 
type, is so conspicuous, is an important consideration. Patients with 
the other types of dysentery do not complain so much nor does their pain 
reappear day after day for so prolonged a period. The patient with 
acute dysentery suffers from pain more than the patient with chronic 
dysentery, but it is usually left-sided in contrast to the predominating 
right-sided pain in cases of tuberculous enteritis, and it is almost always 
relieved by the passage of the dysenteric stool. Moreover, the roentgeno- 
gram or examination of the stool can be depended on to provide data suf- 
ficient for diagnosis. 

All of the foregoing principles may be required to differentiate tuber- 
culous disease, even of the ulcerative or chronic types intermediate be- 
tween ulceration and hyperplasia, from carcinoma. No set rules can be 
laid down. The diagnosis depends on the result of careful analysis of 
all data and their interpretation with respect to the patient under con- 
sideration. Errors may occur, and operations may be futile, particularly 
if any considerable portion of the small bowel is ulcerated. 

Although there are few positive criteria, and although the symptoms 
are confusing, a correct diagnosis may often be reached if all the facts 
are marshalled and appraised. 
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DISCUSSION ON PAPER BY DR. LEMON 


Dr. I, D. Bronfin, Sanatorium, Colo.: It has to be conceded that 
the diagnosis of tuberculous enteritis is a clinical problem deserving 
of the most careful study and research. A most intractable diarrhea may 


200 INTESTINAL TUBERCULOSIS 


be due to grave toxemia or amyloid disease. Vague syrhptoms, such as 
“abdominal consciousness,” gas pains, constipation or constipation alternat- 
ing with diarrhea so often accompany active pulmonary tuberculosis, and 
so frequently do they disappear coincidently with local (pulmonary) and 
general improvement, that it is exceedingly difficult to distinguish them 
from the same symptoms caused by intestinal ulceration. The X-ray is 
of some value, but is by no means infallible. About five years ago a group 
of physicians connected with a leading sanatorium made a diagnosis of 
tuberculous enteritis upon a young woman 21 years old. When she became 
a patient in our institution, we corroborated the diagnosis by symptoms 
and roentgen signs. The prognosis was considered hopeless. After leav- 
ing our sanatorium, she was placed on immobilization treatment, as advo- 
cated by Patterson. Considerable improvement of the pulmonary lesion 
followed, and with it an abatement of the intestinal symptoms. I saw her 
six months ago. She has since gained 25 pounds in weight, and is prac- 
tically free from abdominal symptoms. What has happened in this case? 
Do intestinal ulcers heal? Pathologists say no. I believe the tuberculous 
toxemia was responsible for her intestinal symptoms. . 

Our autopsies also show us our pitfalls in diagnosis. Cases that pre- 
sented unmistaken and in fact most classic symptoms of intestinal tuber- 
culosis failed to show ulcers on post mortem examination, and cases in 
whom we least expected organic intestinal disease showed extensive intes- 
tinal ulceration. It is quite possible that one with Dr. Lemon’s experience 
can make a reasonably accurate diagnosis, but it is discouraging to me per- 
sonally that my associates and I are still experiencing difficulty, despite 
our large clinical material. 


THE TREATMENT OF TUBERCULOSIS WITHIN 
CLOSED CAVITIES BY MEANS OF OXYGEN 
INFLATION 


By E. W., Haves, B:S., M.D: 


Mownrovia, CALIF. 


THE marked decrease in the mortality from tuberculosis, during the 
past few decades, is gratifying. This decrease is due to the fact that 
during the more recent years so many of our most energetic workers in 
the medical field have devoted their efforts to the fight against this disease. 
Consequently we are able to make an earlier and more accurate diagnosis. 
We also have a- more definite knowledge of the relative value and methods 
of application of the measures recognized as beneficial in the treatment 
of tuberculosis. 

It is my purpose to call attention to a method of treatment of certain 
forms of tuberculosis which has been very efficient in the hands of the 
few who have used it, a method which I believe at this time merits wider 
application. Primarily this treatment consists of the inflation of certain 
closed cavities with oxygen. In this paper I will deal largely with tuber- 
culous conditions within the abdomen. 

The technique we have used in introducing the oxygen has been the 
same as the technique we have used in pneumothorax. The asepsis of 
opening the abdomen is employed. The air chamber in the pneumothorax 
outfit is filled with oxygen just before the operation. The abdominal 
wall is carefully infiltrated with one per cent solution of novocaine con- 
taining 4 minims of adrenalin to the ounce. Precaution is taken to in- 
filtrate thoroughly the skin and the peritoneum. In the cases where it 
is not necessary to aspirate we use the Salimen catheter to introduce the 
oxygen into the abdominal cavity. In the ascitic cases we use a specially 
made trocar gauge 11. After the fluid is withdrawn the oxygen is 
introduced through the trocar. The favorite site for introducing the 
needle is about one and a half inch below and one and a half inch to the 
left of the umbilicus. The amount of oxygen depends somewhat on the 
case. In our experience from 300 to 800 cc. seems to be the optimum 
amount. In cases relatively free from adhesions, liver dullness usually 
disappears and the fluid in the manometer begins to oscillate correspond- 
ing to the movement of the diaphragm when 200 to 300 cc. of oxygen 
are introduced. The length of interval between refills varies from a few 
days to two or three weeks or longer and is determined by the condition 
of the patient. 
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It is generally admitted that about 50 per cent of the cases of tuber- 
culous peritonitis will recover under the usual regimen for tuberculosis 
while a certain proportion of the other 50 per cent will recover only if 
they receive surgical intervention in addition. The main surgical inter- 
vention has been to open the abdomen, evacute any fluid, expose the 
abdominal contents to the air for varying lengths of time and close with- 
out drainage. In the types of tuberculous peritonitis where the disease 
was more or less localized as in the pelvis, appendix or limited portion 
of the bowels, removal of these areas has been followed by good results. 
A few surgeons have used various antiseptic or cleansing solutions in 
the tuberculous abdomen while a few others have exposed the abdominal 
contents to the direct rays of the sun for periods up to forty-five minutes. 
With neither of these later procedures have the results been very en- 
couraging. In still other operative cases oxygen in a continuous stream 
has been used for irrigating the abdominal cavity after the ascitic fluid 
had been drained, or the abdomen has been inflated with air or oxygen 
immediately following operation. The results in both of these procedures 
have been beneficial. | 

Bainbridge cites the fact that in 1761 Maniere and Gimbernat used in- 
jections of sterilized air in the treatment of hydrocele, and that Marcane 
and De Marquay in 1865 announced the cure by oxygen injection of senile 
gangrene, and that in 1/99 Beddoes employed oxygen for the cure of 
ulcers of a mauvaise nature. 

In 1909 Bainbridge’ himself reported the cure of tuberculous ulceration 
of the intestine, tuberculous peritonitis and other infectious processes if 
oxygen injection. 

Meeker? in 1912, Davis®? in 1913, Stein* in 1922, Mattich® in 1924 all 
reported very excellent results secured by the inflation of the abdomen 
with oxygen in cases of exudative tuberculous peritonitis. In September, 
1912, Goodwin’ stated, “In the past four years I injected oxygen into the 
peritoneal cavity after abdominal operations and must say the results in 
selected cases have been very encouraging.’ He stated that since he had 
used this treatment in the ascitic form of tuberculous peritonitis he had 
never seen the condition return. 

In September, 1920, Rost* working in India reported the treatment of 
eight cases of tuberculosis of closed cavities by inflation of oxygen with 
very satisfactory results. There were four cases of psoas abscess, three 
of tuberculosis of the knee joint, and one of exudative tuberculous peri- 
tonitis. In December, 1921, Rost reported twenty-four additional cases 
of tuberculosis in closed cavities treated by oxygen inflation with ex- 
tremely good results. 

In December, 1921, Sargo and Fritz,* of Berlin, reported very success- 
ful results in their practice and in the practice of some of their colleagues 
in the treatment of exudative types of tuberculous peritonitis by aspiration 
followed by oxygen inflation. 
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In 1923 Bainbridge® stated, “In 250 laparotomies I have used oxygen in 
the peritoneal cavity with uniformly good results.” 

In May, 1924, Purves and Bilcliffe!® reported the results of their ex- 
perience in the treatment of twenty-one cases by injecting oxygen in closed 
cavities where tuberculosis existed. Their patients were not selected ex- 
cept that no cases with sinuses were treated. The patients were allowed 
to return to their homes to convalesce and this in many instances meant 
unfavorable surroundings. Of the twenty-one cases ten recovered, two 
improved, six failed, two died and one could not be traced. 

Weil and Loilseur™! of France, December 16, 1921, reported the 
treatment of six cases of tuberculous peritonitis with ascites by the in- 
jection of filtered air into the abdomen, after the fluid was withdrawn. 
Three cases were cured and three failed. | 

Gilbert** in 1924 reported excellent results in two cases of exudative 
peritonitis treated by injection of air. 

Laney™ in 1924, reported marked alleviation of symptoms as well as 
general improvement in a case of intestinal ulceration complicating far 
advanced pulmonary tuberculosis, treated by oxygen inflation of the 
abdomen. 

In our Clinic and in our work at the Los Angeles General Hospital we 
have used oxygen inflation therapeutically since July, 1923. It has been 
used principally in the treatment of tuberculous peritonitis and tubercu- 
lous enteritis. In addition we have used it in two cases of tuberculous 
abscess. At this time I am reporting three cases of tuberculous peritonitis 
somewhat in detail inasmuch as these cases represent the three somewhat 
distinct forms of tuberculous peritonitis encountered. 


Case 1: Girl fifteen years old had previously been under treatment for glandular 
tuberculosis. She was seized with sudden abdominal pain, temperature 103, pain 
somewhat localized around McBurney’s point, The abdomen was opened and found 
to be studded throughout with miliary tubercles. There was no fluid or adhesions. 
Following the operation the patient was placed under the general care for tuber- 
culosis with the application of the Alpine rays to the abdomen. For two weeks 
there was a general improvement. At the end of this tifne symptoms again became 
more marked, pain and discomfort increased, temperature rose to 104. There was 
a gradual loss of weight and inability to take food, bowels markedly constipated. 
This condition continued for six weeks. She finally reached the stage where she 
was unable to retain anything, even water, in her stomach, and it was impossible 
to secure an evacuation of the bowels. At this time she had lost fifty pounds. The 
abdomen was only slightly tender, pain was not a prominent symptom, there was 
no evidence of fluid and no marked distension. Three hundred and fifty ee! of 
oxygen were injected through the abdominal wall into the abdominal cavity. There 
was no further vomiting. The bowels afterwards moved either naturally or with 
a mild laxative, and within forty-eight hours her appetite which had been gone for 
weeks returned. Her temperature on the 21st day after the operation had decreased 
to 99° with a corresponding reduction in the pulse. In two months she was entirely 
free from symptoms and had regained most of her weight. She has been kept 
under careful supervision but was allowed to return to school in September, 1924 
and has continued well since. The injections were as follows: 
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July 25,’23 350cc.oxygen begin read. 0, end read. pos. 3 cm. water pressure. 


Aug. qe. "23 400 cc. T3 6 66 pos.1, “ “ 66 3 66 ‘ ‘6 
Aug. Zils 23 200 cc. 6é ee ce 0, a3 ce x 6é 3 “cc “ce “cs 
Sept. 4, ae 250 cc. 6“ « «“ 0, ‘cc “ 3 4 “ “ ‘ 


Case 2: A boy eighteen years old, referred by Dr. Clarence Toland of Los Angeles 
for treatment of tuberculous peritonitis. There was a moderately advanced arrested 
pulmonary tuberculosis. During the three months previous he had had an irregular 
temperature up to 101, considerable abdominal distress with gradual increased swelling 
of the abdomen. At the time he entered our sanatorium his temperature was 101 to 
103, and the abdominal pain and distress were so great that he was very uncom- 
fortable and unable to sleep without sedatives. He had no appetite and had been 
losing a pound a day for the previous two weeks. May 28, 1924, we aspirated 
1800 cc. of a deep amber-colored serous fluid and injected 400 cc. of oxygen. He 
immediately felt much more comfortable, was hungry for his dinner that evening 
and slept through the night without sedatives. Six days later we again aspirated 
1800 cc. of a slightly cloudy brownish serous fluid and injected 800 cc. of oxygen. 
Following this injection the patient’s symptoms disappeared and he has been free 
from symptoms since. There was a marked general improvement and he gained in 
weight at the rate of three to four pounds a week. We were still able to make out 
the presence of masses in the abdomen. June 17, 800 cc. of oxygen were injected, 
no fluid being present. Again on July 28, 600 cc. of oxygen were injected. At 
the end of fourteen weeks from the time treatment was begun the abdomen was 
normal and the patient appeared perfectly well in every way and had gained seven 
pounds above his normal weight. At this time he was allowed to return to his home 
in Los Angeles where he was advised to follow out more or less the regimen he had 
learned, gradually increasing his exercise. On December 1, 1924, seven months aiter 
beginning treatment, this patient returned to work at a filling station where he has 
continued and has remained perfectly well. 

The injections were as follows: 


May 28,’24 400cc.oxygen begin read.0, end read. pos. 3 to pos. 4 cm. water pressure. 


June 3,’24 800cc. “ on Oy lt: th OG te rr ‘ 
June WA 24 800cc. be 66 rT: 0, 6 6“ ‘ 5 ce 7 iz: 6 ‘“ 
July 28, 124 600 cc. 6“ “c ‘6 0, 66 73 73 2 66 hE | “ 73 3 


Case 3: Young married woman, aged 25, also referred by Dr. Toland for treat- 
ment of tuberculous peritonitis. Came to our Clinic July 17, 1924. Arrested lesion 
in both apices. Abdomen markedly distended by hard masses. History of having 
been acutely sick for about six weeks. During that time she complained of bilious- 
ness, severe pain in the epigastrium, loss of appetite and ability to take food. July 
18, with the patient sitting upright, I went through the lower abdominal wall in three 
different places, but was unable to find any free space. Finally I punctured the 
abdomen for the fourth time an inch above and an inch and a half to the right of the 
umbilicus. There was no evidence of fluid but I was able to inject 300 cc. of 
oxygen at this point. I saw the patient that evening at 7:30. She was resting 
comfortably in bed. She stated that she had eaten her supper with a relish, not- 
withstanding the fact that it consisted of a general tray. She said, “Whatever was 
done to me this afternoon has taken. away all my discomfort and I feel perfectly 
well and ready to go home.” Five hundred cc. of oxygen were again injected on 
July 24, August 7 and August 15 respectively. The distension of the abdomen 
became markedly less and the masses much less apparent. At the end of four weeks, 
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owing to financial difficulties, the patient returned to her home. She continued on 
the rest cure there. Four weeks later she returned to our office. There was still 
some evidence of masses in her abdomen and she was advised to return the following 
week for another injection. At that time her husband was seriously hurt in an auto- 
mobile accident and she went to work as housekeeper and nurse and has continued 
at work since and at the present time is apparently well. 
The injections were as follows: 

July 18,’24 300 cc. oxygen begin read.0, end read. pos. 6to pos. 8 cm. water pressure. 
July 24, 24 500 cc. “ 6 6 0, ‘6 ‘“c 6 Q “ee TQ) 4 3 6 
Aug. 7, 24 500 CC 6c 6é 66 0, 66 66 66 11 écé 66 12 66 6s 66 
avert, 24) 500 ccs) het ap ra nee PLO Rt hig " 


We have treated seven other cases of peritonitis. One was a case of 
far-advanced active pulmonary tuberculosis with marked ascites which 
was in extremis when first seen. Three thousand cc. of ascitic fluid were 
aspirated and 1200 cc. of oxygen injected. The patient felt better for 
the forty-eight hours following the operation, but at the end of that time 
went into collapse and shortly afterwards passed away. Another of these 
seven cases had been operated on for tuberculous peritonitis but still 
suffered rather marked symptoms. She was given one treatment in the 
Los Angeles General Hospital. The following week she had left the 
hospital and could not be located, but the interne stated that she had 
shown marked relief from symptoms. The other five cases are still under 
observation and apparently have completely recovered, the recovery being 
almost as rapid as in the three cases reported in detail with the exception 
of one case which was more of the chronic type and which necessitated 
treatment over a prolonged period. 

The treatment of this case was as follows: 

Nov. 2,23 350cc. oxygen begin read.0, end read. pos. 43 cm. water pressure. 
Brov. 12) 23) 350 cc. Ae koe Cia Nanay et 
Nov.19,’23 450cc. “ ee weer eos NOS, OS too 
Brov.20,.23)-500'ec. sic al $i hs te 2 Oa 
me Ties S00 ess af (esi. 0A a a 
pecs 8 7 230.600'ce): |“ ikon came Otte on Vek yl 
Jan. 2,°24,,850cc. Samuel as 

ate l1,,241050.cc.);..“ evar i Q 

Jan. 17,’241100cc. “ fA a ee 
Jan. 24,’241200cc. “ Sn 

Jan. 31,’24 900cc. “ Ce. Set ke a 
Feb. 7,’241100cc. Air ik ag 
Feb. 15,’24 800 cc. oxygen a la 
Feb. 21,’24 800cc. “ Stare 
Feb. 29,’241200cc. “ Swe 
Mar. 6,724 600cc.. . “ 7 ie 
Mar. 14, ’24 1200 cc. 
Mari25, 24 800cc ~“ SMe aaa 
Age. 2,°241200cc. pine 
July 28,’24 800cc. “ ep NN 
Sept.24,’24 700cc. “ i 
Nec. 15,’24 500cc. “ ha 
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One of these five cases was on the service of Dr. E. Richmond Ware 
at the Los Angeles General Hospital. It was an ascitic form of tuber- 
culous peritonitis. We performed the first aspiration and inflation. Fol- 
lowing that the case was treated by Dr. Ware. Of these seven cases two 
were classed as of the exudative type, two of the non-exudative type with 
either an absence of or only slight evidence of masses in the abdomen, 
and three of the non-exudative type with large masses in the abdomen. 

We have treated six cases of intestinal tuberculosis by oxygen inflation 
of the abdominal cavity. Four of these were of the ulcerative type and 
have been previously reported by my associate, Dr. Gleeten;1* two were of 
the stenotic-hypertrophic type. These cases were all cases of far-advanced 
active pulmonary tuberculosis and had been treated by diet and medica- 
tion, including calcium chloride intravenously, without relief. In the 
ulcerative cases the diarrhea was reduced from ten to twenty movements 
a day to two or three; the appetite improved and there was a general 
feeling of improvement and ability to rest and sleep. In the stenotic- 
hypertrophic type outside of a general stimulation and an improvement 
which could be credited to the psychic influence there was no change. 
Of the two cases of abscess treated in our Clinic by this method one 
was a deep gluteal abscess secondary to a small focus in the spine. An 
aspirating needle was inserted to a depth of three inches before the ab- 
scess was encountered. Eight hundred cc. of tuberculous pus were 
aspirated. The abscess cavity was then washed out with iodine solution, 
consisting of one dram tincture of iodine to a pint of sterile water, and 
oxygen injected to the rather marked distension of the cavity. The 
needle was withdrawn and a purse string suture tightly tied around the 
needle tract. This case was treated a year ago, receiving only one treat- 
ment. There was almost an immediate disappearance of symptoms and 
there has been no recurrence of the abscess. The second case was a 
large fluctuating tuberculous abscess of the neck. Two needles were in- 
serted, one above and one below. Four ounces of tuberculous pus were 
aspirated through the lower needle and the iodine solution run in through 
the upper needle and allowed to flow out through the lower needle until 
the cavity was thoroughly washed out. The lower needle was then with- 
drawn and a purse string suture tightly tied. Oxygen was injected until 
the cavity was mildly distended and the upper needle withdrawn and a 
purse string suture drawn tight. A week later the cavity was again filled 
with pus. The operation was repeated. Following this the pus failed 
to reappear and the abscess cavity closed without any further trouble. 

In the treatment of these abdominal conditions, especially that of peri- 
tonitis, where the abdomen is not opened there is always a question as 
to the diagnosis. This was particularly emphasized in one of our cases 
not included in this report. In the Los Angeles General Hospital a girl 
fourteen years old, with the diagnosis of far-advanced pulmonary tubercu- 
losis, Pott’s disease and: tuberculous peritonitis with ascites, was trans- 
ferred to my service for the treatment of peritonitis. On general observa- 
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tion she was markedly cachectic and was not what you would consider a 
typical picture of tuberculosis. Thirty-eight hundred cc. of clear serous 
fluid was aspirated and 800 cc. of oxygen injected. The fluid rapidly re- 
turned to the original amount. The operation was repeated five times 
with the same result each time. The patient grew steadily worse and 
passed away. Autopsy showed a generalized carcinomatosis of unknown 
origin with no evidence of tuberculosis in any of the organs. 

The cases included in this report were all seen by a number of different 
clinicians and had been kept under observation for a long period, so that 
we felt that the diagnosis in all the cases was reasonably certain. 

In the preliminary report of this work, the counter-indications, risks and 
the possible method of action of the oxygen were discussed in detail. 
Time does not permit me to review them now. 

While I do not consider oxygen inflation a cure-all for all of these 
different conditions, where tuberculosis exists in closed cavities, I do 
believe that in the types of tuberculous peritonitis which may be considered 
amendable to treatment in general this method is perhaps the simplest 
and most efficient we can employ and will greatly shorten the period ordi- 
narily required for treatment. In the more severe types where the peri- 
tonitis is the dominating disease, whether it be the exudative or non- 
exudative type, providing the general condition of the patient is fairly 
good, or where the lung condition is slight or more or less inactive, this 
method of treatment will very often effect a cure where other methods 
would not. Even in the more advanced or complicated cases of peritonitis 
I believe the simplicity of this method, as well as the palliative effect, 
warrants its being tried out. 

In the ulcerative type of tuberculous enteritis, in a great number of 
advanced cases, it is the most efficient means we have of relieving symp- 
toms, and if used in the early cases it may be instrumental in effecting a 


mm cure. 


In tuberculous abscesses in general, of the more acute forms, which 
are not complicated by sinuses or mixed infections, it is, I believe, a very 
efficient and effective method of treatment. 

I hope that this report will help at least in a small way, to stimulate the 
wider use of this treatment so that we may be able to determine its place 
in our therapeutic armamentarium. 
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THE MEDICAL ASPECTS OF VOCATIONAL TRAINING 
A RESUME OF THE RECO EXPERIMENT 


By GRANT THorsurN, M.D.* 


New York 


I wisH to analyze briefly the medical aspects and results noted from our 
experience in training a group of tuberculous ex-service men in the Reco 
Workshop over the period June, 1920, to July, 1924. 

In order to understand just what was accomplished, it will be necessary 
to review briefly the plan, organization and course of the shop. The Reco 
Workshop was organized as a result of the desire of the New York Tu- 
berculosis Association to establish a productive workshop for inactive 
cases of tuberculosis among industrial workers; to give those permanently 
incapacitated an opportunity to earn as they could under medical supervi- 
sion under ideal physical conditions; to aid these cases to build up their 
work to the maximum hours per day, or, if possible, to enable them to 
return to their former place in shop or office with or without a selected 
skilled trade. The high relapse rate of patients after sanatorium treatment 
when they had re-entered economic life led the Association to feel that 
further study and money was indicated to be expended to try to reduce 
this great economic waste. They had in mind the development of a shop 
similar to the successful Altro Shop, the garment factory of the Com- 
mittee for the Care of the Jewish Tuberculous, in some other than the 
clothing industry. 

A proposal was made to the New York Tuberculosis Association 
through the National Tuberculosis Association by the Federal Board for 
Vocational Education that it should operate a shop for the rehabilitation 
of tuberculous ex-service men on a contract basis with the U. S. Govern- 
ment. It was agreed then by the Association to undertake such a shop 
which would be opened to teach certain approved trades, the Federal 
Board to pay tuition charges for the trainees and furnish individual sup- 
plies and equipment. The Association furnished general equipment, med- 
ical service, and carried the general overhead with a subsidization of 
$10,000 from the National Association, and $5,000 from the Milbank 
Fund. The final responsibility for placement of those who had com- 
pleted their course rested with the Federal Board but the actual securing 
of positions and the inspections of work places was a joint undertaking. 


* Assistant Visiting Physician Tuberculosis Service, Bellevue Hospital; Examin- 
ing Physician, New York Tuberculosis and Health Association. 
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A medical committee, with Dr. James Alexander Miller as chairman, 
was formed, which outlined the general medical policy of the shop, and 
a committee of business men, with Mr. Fred M. Stein (and later Mr. 
Henry Esberg) as chairman, was formed for the general business man- 
agement. The two committees worked harmoniously together. The med- 
ical committee advised and aided the general committee on the plan of 
the shop arrangement and supervision, and the selection of the trades that 
were to be taught. 

The trades were selected only after considerable time and study had 
been devoted to their choice.. The Federal Board at the start stressed the 
importance of training rather than production as being the object of the 
trade considered, as they were forced to do by their interest in the training 
problem, and we were therefore compelled at the start to give up the idea 
of introducing an unskilled, quick-earning type of work. The trades 
chosen were watch repairing, jewelry making and cabinet making, and 
they were selected because they were skilled, and we believed that they 
would have short hours and good pay; they were as a whole non-seasonal, 
not well unionized, and usually the demand for workers was fairly steady. 
They were practical to teach from a financial standpoint since they did not 
demand a great outlay of machinery and equipment in proportion to the 
labor cost and, finally and most important, the watch making and jewelry 
work are light, seated, indoor trades, involving no dust or fumes or lifting, 
which are of a hazardous nature to the tuberculous. Also, as they are 
close work, they tend to be done in light, well-ventilated shops. The 
cabinet making had no hazard except wood dust which is removed in 
great proportion by blowers in all modern shops, and it was included for 
the men who would be unsuited to the closer work of the other two 
trades. 

The Committee obtained for the shop a light, well-ventilated three- 
story building in Long Island City, near enough to Manhattan to be 
easily accessible and yet out of the crowded zone. The 9,000 feet of 
floor space included 7,000 feet of workshop which was ample room for 
the 50 to 75 trainees that we expected to have. Instructors were obtained 
for each of the three trades, one instructor to 15 men. A rest room was 
established on the roof which consisted of a solarium and a covered 
porch, furnished with blankets, reclining and easy chairs. 

A cafeteria lunch room was established and run for three years, where 
a balanced mid-day meal was served, but we finally had to give it up for 
lack of patronage, the men desiring rather to go out and eat much inferior 
food in quick lunch counters and lunch rooms nearby in all weather, really 
because it gave them an opportunity to leave the building and have an 
hour not under the supervision and discipline of the shop. I might say 
that we used to serve a meal consisting of soup, meat, vegetables and 
dessert, and a choice of beverage, at a cost of 38 cents. 

On June 15, 1920, the shop opened with twelve men referred by the 
Federal Board and passed by the Medical Director of the shop. The 
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number was increased to 62 by November and varied between 45 and 70 
thereafter. The plan that we devised for the examination of prospective 
trainees was as follows: 

Each man was examined as to his apparent adaptability for training 
before he was examined physically. An effort was made to obtain only 
those applicants that had some mechanical aptitude regardless of their 
previous occupation. 

When the man had been seen and sized up by the superintendent or the 
instructor of his desired trade, he was examined by the doctor. A full 
and complete history was taken and a thorough physical and fluoroscopic 
examination was made; sputum and urine were examined. 

We insisted on the privilege of accepting only those cases that we de- 
sired, and I might say that we always had the full and complete co-opera- 
tion of the Medical Departments of the Federal Board and later of the 
Veterans Bureau, and that our relations were always close and most pleas- 
ant. When the Veterans Bureau established their elaborate clinic we 
were always assured of a prompt and cordial co-operation in any sug- 
gestions for special examinations or treatment advised. 

Patients who were suffering from tuberculosis in its arrested or qui- 
escent stages were considered eligible from the physical standpoint’ and an 
attempt was made to secure as many arrested cases as possible. We 
therefore took only negative sputum cases. All applicants after their 
admission to the shop were examined after the first week; if they were 
doing well, they were then re-examined every month or oftener if in- 
dicated. The examinations were made, the records kept and the weekly 
examination clinic held at the office of the Association in Manhattan for 
several reasons. The doctor prescribed the hours of work for each indi- 
vidual and the hours of work were increased or decreased as the physical 
condition of the trainee warranted. Our plan was to make the medical 
control and supervision of the workshop just as inconspicuous as possible. 
Our trained nurse who devoted full time to the shop did not dress in 
uniform in the shop, although she spent a portion of each day at the plant 
and was at hand for any minor injuries or complaints of the trainees. 
We did not want the work of the shop broken up by the weekly clinics 

and we found that it was practical to hold the weekly clinic in the morning 

in Manhattan in the office of the New York Tuberculosis Association and 
the men who were examined went to the shop later. As this happened 
but once a month, it interfered but little with their work. 

The shop was arranged to look like any ordinary high class, sanitary, 
well-ventilated shop. A time clock was installed and the men were re- 
quired to spend the whole day at the shop, regardless of how many hours 
they spent at the bench. The hours of work were all prescribed by the 
doctor and they were increased to the maximum, or reduced as indicated | 
by the physical condition of the individual trainee. When the men were 
not at their benches, they were required to cure on the roof, either in the 
Open air or in the solarium. The maximum day was 6% to 7 hours and 
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the minimum bench work was 2 to 3 hours. We found that if men coul 
not as a rule work four hours or more after a little hardening, they usuall 
were not feasible, but we also found that many men could work 5 to 
hours per day under our supervision and thrive, but could not work mor 
hours or the same hours without supervision. 

The medical supervision was arranged and carried out by the doctor wh 
had a full-time trained nurse, experienced in tuberculosis to aid him. Sh 
visited the shop every day, saw any trainees that complained, referre 
them to the doctor if necessary, worked in close and cordial co-operatio 
with the superintendent in insisting on the highest standards of clean 
liness and ventilation, and visited the men who reported sick and staye 
home. She inspected and advised the men and their families in sanitatio 
and hygiene, brought them in contact with the proper clinics for examina 
tion and advice. In other words, when not in the shop, she did careft 
“follow-up” on the trainees, and arranged and ran the weekly clini 
for the doctor. After leaving shop to enter placement training the me 
were examined once a month in evening in order that we might watch thei 
physical condition. A careful and complete record system was devise 
and carried out. A 4x8 folder card contained the medical history, firs 
examination, final examination and summary. In addition there wer 
cards of the same size showing hours of work done graphically expressec 
a social service card (same size of different color), and re-examinatio: 
record cards. All this went into an envelope. When men were referre 
to the Veterans Bureau clinics for examination or treatment, they subse 
quently sent reports which were filed in the trainees’ record. 

The training of the men was stopped for five reasons: 

1. If their physical condition became such that traning was no 
feasible. 

2. If after trial their mechanical aptitude proved them unfeasible fo 
the specific training attempted. 

3. For disciplinary reasons. 

4. If they requested transfer from the shop, after a trial with the trad 
offered at the shop, because of a desire to take up some other trade. 

5. When they completed the course of training. 

The instruction in the trades was given by skilled experienced mer 
The courses of instruction were graded into units and a careful recor 
kept of each man’s trade progress. He was rated industrially on th 
basis of the proficiency shown. When an applicant had finished th 
required course, he was placed in an industrial concern (specially selected 
on placement training, either at no salary or at a minimum salary unti 
such time as his production should justify a normal wage. Many o 
these places were visited by Mr. Esberg and myself and all were passe 
on by our superintendent. We planned to make provision at the Rec 
Workshop in the jewelry and cabinet departments for retaining men whosi 
trade training was complete but whose physical condition did not warran 
their doing a full day’s work for permanent part-time employment. Wé¢ 
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were unable to do this however on account of the Veterans Bureau’s 
ruling that the men either had to work full time when they completed their 
training or not at all. No provision nor place was open for a part-time 
man. ‘he Bureau had no facilities to combine curing with work, except 
at our shop, and allow the men to live at home. After they left the shop, 
they either worked, were given compensation and home treatment, or 
were hospitalized. 

No stringent disciplinary rules were installed; we required only that 
the trainees should report for work regularly and promptly unless excused, 
and carry out the suggestions of the medical officer and instructor. Early 
in the course of the shop the Board was very lenient in allowing men to 
change their trades time after time, but in 1922, they became much more 
strict and required a plausible reason for allowing a trainee to shift from 
one course to another. The result was soon'apparent to us and diminished 
our turnover very appreciably. 

It was necessary to change the terms of the contract at various times 
on account of the great difficulty we experienced in obtaining sufficient 
men for the shop. The shop had to be run at the same expense at all 
‘times, with the same staff and overhead, but we were never pressed to 
make room for the trainees. ‘The cost of the shop and the training given 
trom its opening in June, 1920, to September, 1924 was $176,149, which is 
exclusive of the maintenance given the trainees by the Bureau. The orig- 
‘inal cost and equipping approximated $25,000, and the remaining $150,- 
000 was expended for operation, rent, supplies, teaching and medical 
personnel. 

The total daily actual attendance during the entire period was 49,630 
which figures $3.55 per man per day during operation. On the enrollment 
it figures $2.78 per day per man. As we always ran so much below our 
‘capacity, the per capita cost would have been materially reduced had we 
been able to make full use of our training facilities. If the daily attendance 
had been 85, the figure would have been less than $2.00 per day per man. 
It is of interest to know the previous occupations of the men referred 
to us for training. We selected them for admission entirely on their 
physical condition and their apparent adaptability. Of the men who 
were trained or who were training at the time the shop was discontinued, 
there were 
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Now just what did we accomplish that led us to feel that the physical 
results obtained were well worth the money and pains expended on this 
experiment’ We have only the normal ex-sanatorium relapse rate to 
compare with, even tentatively, over a period of four years and more. 
From the time the school was started until its close, we had referred to us 
for training a total of 369 men. Of this group we did not accept 72 men; 
39 because we did not consider them feasible for training either on account 
of signs or symptoms of active disease or positive sputum, or on account 
of their mental condition, eyesight or various other contra-indicative de- 
fects; 33 did not enter the shop either because they seemed definitely 
inadaptable for the craft considered or else after considering the proposed 
training they themselves were unwilling to try the training, although their 
physical condition was feasible for eo ine. 

During the actual observation in the shop, out of the 297 admissions, we 
found that it was necessary to stop the training of 43 men, 14 per cent, 
8 of whom were stopped for other symptoms or complaints not attributable 
to their tuberculosis, the tuberculosis break being 35 or 12 per cent. 

At the time our detailed study was made there had been only two men 
who had been graduated from the shop to placement that had broken 
down; a subsequent check made in June, 1925 showed that out of the 
total of 31 sent from the shop, there were still 28 (only 3 were considered 
non-feasible), whose disease was inactive and were carrying on. 

Two hundred and ninety-seven men were accepted for the shop, and on 
June 1, 1924, 218 of these had been discontinued, 29 had been graduated 
and 50 were still in the shop. . 

Of the 29 graduated, we find that 20 were employed, 1 was running his 
own shop, 2 had been employed but were laid off at the time, 2 had stopped 
work, 3 were ill and 1 had gone to another district. 

Of the 50 in the shop, 6 were ready for placement, 27 seemed to have 
good vocational prospects, 4 poor on account of their poor mechanical 
aptitude, 5 poor on account of habits and lack of interest, 8 poor on 
account of their physical condition. 

Of the 218 discontinued, 35 were rejected because of active tuberculosis, 
8 for other physical disabilities (not tuberculosis), 29 because of lack of 
mechanical aptitude, 111 at their own request, 19 because of lack of inter- 
est, 14 for disciplinary reasons, and 2 for other reasons. 

A follow-up made on these men showed that there were 22 following 
the trades that they were started in at the shop. Of the 79 men 
in the shop or graduated, we can count on about 55 whose training has 
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been a success from a physical or industrial standpoint or seemed likely 
to be. All of those graduated from the shop were placed in employment 
at once earning either a moderate or small wage, and 21 of the 29 were 
found to be working. 

On leaving our shop, 74 men were in shape to enter placement training. 
We checked up on a group of 44 men who had definitely completed our 
course or left to placement training and had been out 2 years or more; 4 
men had been transferred to other districts, 24 were rehabilitated, 14 of 
these were following the objectives trained in the shop, and 4 other work 
closely allied to the trade (2 had shops of their own) ; 8 were in placement 
training; and 8 had stopped—3 proved non-feasible and 4 not adaptable, 1 
man was dead. 

This is in a group of men in whom the temptation is to gain compensa- 
tion for tangible physical complaints rather than to carry on at a modest 
wage in good health. For financially, many of the men are better off as 
non-feasible for training and on a compensation rating, than on their own 
feet, rehabilitated with probably a small percentage of compensation for 
their tuberculosis which is inactive. 

We see therefore that of the 297 men who entered our shop a total of 
134 cases showed either a continuation of or the progress to an arrest of the 
disease while training; that only 12 per cent broke down and 44 men left 
the shop as trained or partially trained and have been out two years: or 
more with only 4 breaks; that the 50 men sent out from the shop when it 
closed were either hospitalized because they could not work full time or put 
ona full day’s work. We feel that we did not run the shop for four years 
without considerable results. 

Of the men trained and completed, we find: 9 quiescent cases became 
arrested; 6 apparently arrested cases became arrested; 4 cases became 
apparently cured; 2 became reactivated, although it is of interest to note 
that at the time it was found one had gained 15 pounds and the other 9 
pounds; 4 quiescent cases became apparently arrested; 2 proved non- 
tuberculous ; 2 sent to work with basilar lesions, probably non-tuberculous. 
Many of the men in this group have been out for two years or more. 

Of time lost through sickness, 21 missed 4 days or less, and 31 missed 
5 days or less. That is not much greater than in a non-sheltered shop. 

During the shop training of the men graduated, 15 became arrested, 9 
of whom had entered quiescent and 6 as apparently arrested. T’wo were 
found to be non-tuberculous. In other words, 72 per cent were arrested. 

Of the 218 men discontinued from the shop, we are able to form opin- 
ions of them only as on entry to Reco and on discharge, as the time of 
their stay varied from one day to three years. Of the 35 men stopped for 
tuberculosis reactivation, we find that 80 per cent entered as quiescent 
or questionably active for trial. 7 

Of the condition of the pulmonary disease on the discharge of these 
men who were considered feasible for either placement training or other 
full-time training—who left the shop because they either completed the 
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course or for other reasons—134 left with their disease arrested. Of these 
45 had entered as quiescent, 35 were apparently arrested and 54 as arrested. 
In addition, we discharged 57 men as apparently arrested but were forced 
to send out 40 men as quiescent. On entrance to the shop 122 were classi- 
fied as quiescent. Four men were discharged as apparently cured and 20 
as non-tuberculous, 12 of whom had entered as questionably tuberculous. 

We note that two-thirds of the men who entered the shop showed a 
definite improvement in their disease; this is borne out by a study of the 
weight charts, for 189 men held or gained their admission weight, while 
under our observation, and 108 (37 per cent) lost some weight while 
training. In the gains noted, we find that 25 men gained 10 pounds or 
more while training, and we have 3 that gained over 25 pounds. 

We note that we had to send out from the shop 40 men whose disease 
was quiescent, and a hardship was suffered by many of this group who 
were able to work part time but not full time, and there were no other 
facilities at hand for part-time work for them than at the Reco. In many 
cases they were therefore made unfeasible for training and forced either to 
cure at home and do nothing but loaf or else return to the hospital. 

It is interesting to analyze the history and symptoms of these various 
trainees: 


1. On studying the histories, we found that 192 men out of the 297 had 
had previous sanatorium treatment. One hundred and forty-five had 
served overseas, 11 in the navy, and the rest (141) had had domestic 
service. Thirty-seven men gave a definite history of having been gassed, 
necessitating hospital treatment. Sixty had been discharged from the 
army as without pulmonary disability. Eighty-seven gave a history of 
previous positive sputum; 7 of previous pleurisy with effusion; 54 of 
blood-streaked sputum, and 64 gave a history of frank hemoptysis (a tea- 
spoonful or more.) 


2. A study of the symptoms showed that 46 complained of weakness, 
159 of cough, 125 of expectoration, 6 of hoarseness at times, and 83 of 
pain, chiefly in the chest. We noted that weakness was most frequently 
lost or benefited by training, and that cough and expectoration improved; 
but of those men who complained of pain in the chest or back, only about 
15 per cent showed a definite improvement or loss of this troublesome 
and indefinite symptom. I found that many times those who complained 
most of pain had the least the matter with their lungs. 

As a matter of fact, cases with pulmonary tuberculosis which have 
become inactive should not be institutionalized. However, they cannot do 
any or all types of work under any or every condition. The men at the 
shop lived in their homes, our nurse was in close touch with their families 
and home conditions, social service was constantly being done in all 
these cases, and advice given regarding hygienic conditions, care of chil- 
dren, contacts, summer holidays for the family, etc. I believe that these 
factors are largely responsible for the very satisfying health results that 
we have accomplished. 
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All contributing foci of infection in the upper respiratory tract were 
treated and removed where feasible. This we were able to do through 
the co-operation of and our close association with the clinics of the 
Veterans Bureau. 


The period the men stayed while training at the shop is as follows: 
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Fifty per cent of the admissions stayed less than six months. 


ANALYSIS OF BREAKDOWN 


In analyzing the cases that broke down at the shop, we find that a total 
of 43 men were stopped for physical condition: 8 of these for non- 
tuberculous symptoms, 35 or 12 per cent for signs or symptoms of active 
pulmonary tuberculosis ; 28 showed definite signs or symptoms of activity 
among this group; 6 showed hemoptysis; 3 developed questionable symp- 
toms, but as they were accompanied by loss of weight and the develop- 
ment of many complaints, it was thought best to stop their training; 2 
definitely quiescent cases were stopped because they developed persistently 
positive sputa, (both of these men had very distinctly improved during 
their part-time work and supervision, one had gained 10 pounds while at 
the shop) ; 3 developed non-tuberculous symptoms and complications that 
necessitated stopping them—persistent severe bronchiectasis, cardiac de- 
compensation and nephritis. Seventy per cent of the breaks were in 
quiescent cases, so considered on admission, or questionably active, ad- 
mitted for supervision and trial. 

The above cases on admission were classified as follows: 21 quiescent; 
5 questionably quiescent and probably active; 5 apparently arrested; 2 
arrested; 2 questionably tuberculous, not diagnosed; 1 non-tuberculous 
(cardiac-nephritis ). 

I feel that operations on the upper respiratory tract were contributory 
to the reactivation of 3 of these men, although they were done under local 

anaesthetic. 

Tuberculosis is a disease that is characterized by its insidious onset, 
chronic course in most cases, and constant liability of relapse. More than 
other chronic illnesses, the psychology and mentality of the individual 
play the deciding role in influencing their fight against a reactivation of 
the disease, or their continued subjugation of the disease as shown by its 
remaining in an inactive state. In addition an inactive case of tubercu- 
losis, to remain inactive, needs all the aid and help possible for the increase 

or the continuation of his immunity which can only be gained by enough 
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money to live on, good habits, good ‘hygienic living and selected work. 
The character of the latter must not be too taxing or the hours too long. 
I believe that it is impossible to divorce “curing” or treatment from work 
in pulmonary tuberculosis. The cases that successfully maintain their 
arrest after months or years have elapsed since the disease was present in 
its active form, are, almost without exception, those men and women who 
have returned to their homes and their work and have carried on at the 
same time their “curing” habits learned in the sanatorium or elsewhere. 
A man can work in a shop during the day and still faithfully and success- 
fully cure at night and week-ends by long hours of rest and moderate 
exercise in a well-ventilated room and the open air respectively. 

In order that post-sanatorium patients who are able may be successfully 
built up to a day’s work, the transition must be gradual and carefully reg- 
ulated. It is contrary to our experience to expect these patients to come 
from a period of treatment in a sanatorium or hospital directly into trades 
or shops on full day’s work and continue their disease inactive and succeed 
in competition with healthy men; we know and have found that many of 
these cases are not able and never will be able to do a full day’s work, yet 
they can do a part day’s work, can earn some money and obviously are not 
suitable cases for the sanatorium or hospital. These cases should be gen- 
erously compensated (if they are ex-service men) and allowed to earn 
what they can, being able by their compensation to live comfortably, for 
this is so absolutely essential to their staying well. If they can do this, 
they maintain their independence, they retain and increase their self- 
confidence; they have a tendency to take better care of themselves than 
otherwise, and thus diminish appreciably their chances of breaking down. 
This course removes them from the pensioner or pauper class, enables them 
to hold their heads up and share with the community or government the 
burden of their own and their families’ support. 

The Reco Workshop was closed in September 1924 by agreement be- 
tween the Veterans Bureau and the New York Tuberculosis Association 
There were several important reasons why this seemed advisable. For 
a considerable time, the Veterans Bureau had been unable to find a suffi- 
cient number of trainees who wished to take the highly skilled trades 
offered at the shop and, therefore, the number at the shop was small and 
the cost of training was proportionately high. There were not enough 
men rehabilitated for full-time work. The Bureau was anxious, too, to 
get their trainees all directly under their own supervision and in their 
own schools for training. 

Our experience had shown that there was no place to put our permanently 
disabled men, those who were able to work only part-time—they either 
had to be able on discharge from the shop to work an 8-hour day or else 
they were considered not feasible and given home treatment or hospitaliza- 
tion. Furthermore, it seemed that the prospect of any facilities for part- 
time work for those disabled would be as remote next year or the year 
after as it is today, and for my part, this was the outstanding reason why 
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I did not urge a continuation of the shop. In enabling a group of tuber- 
culous men such as these, to work with so few breakdowns, with the 
large number whose disease was arrested through the careful transition 
from the sanatorium regime to a working day of 5 to 7 hours, we felt the 
shop did a great service. We also felt that as this shop was to all intents 
and purposes a training school, its continuance was assured only by a 
supply of subsidized (compensated) trainees, which was bound to decrease 
steadily and rapidly; the need seemed to be diminishing. It was always 
our purpose and desire to make the shop productive and self-supporting to 
some extent, and as this also proved to be impossible, we felt that we could 
not attempt to carry it further on any other basis. We wished to form a 
groundwork or skeleton that, when the need of the veterans for working 
and training was no longer present, we could gradually work over to the 
civilians and gain compensation for them from various health agencies. 


CONCLUSION 


The experience derived from the operation of the training school has 
led to the following conclusions : 

1. It is not practicable to attempt retraining civilians with inactive tu- 
berculosis in skilled trades without the natural incentive of productivity, 
and earnings during the training period of the actual work done; in other 
words, there must be a premium placed in industry, the skilled man should 
be better rewarded than the lazy slow worker. 

2. Training cannot be furnished for the necessarily long period without 
provision for the support of the family and the trainee. 

3. Selected part-time work under medical supervision can maintain a 
favorable health condition in cases of inactive tuberculosis, with relatively 
low breakdown, particularly if they have received proper sanatorium 
treatment. 

4. The period of learning the trade should be relatively short so that 
the earning point may soon be reached. 

5. We are convinced that a part-time productive workshop for the 
tuberculous, where a man can work part- or full-time—a sheltered shop— 
will in the end have better results than a training school. The incentive of 
earning and the feeling of at least partial independence which are offered 


by production more than offset for most men any increased earning capa- 
city a man may gain by a long-drawn-out training in a skilled trade. 


THE SANATORIUM AND THE STUDENT 


By Davip A. Stewart, M.D.* 


NINETTE, MANITOBA 


In the first place, there are certain postulates or theses to which I think 
objection cannot very well be taken. 

1. Students of medicine should have adequate instruction about tu- 
berculosis, since it is still a major disease, and one of the five or six chief 
destroyers of human life. 

2. This instruction is the more necessary since tuberculosis not only 
kills but wounds; infects nearly all people; lies latent in many; is, in fact, 
a background to be considered as a possible part of the picture of ills 
and weaknesses throughout the whole of life. 

3. The average medical practice of today, applying the average medical 
training of yesterday, still gets tuberculous patients under treatment 
eighty per cent far advanced, and considers the discouraging results in 
such cases the ultimate of what medical science can do in 1925. 

4, Medical students, with this inherited teaching, and nothing more, and 
with tuberculosis considered an intruder in the general hospitals they 
work in, have little right understanding of the etiology, diagnosis, course, 
treatment, prognosis and cure of tuberculosis. They have much that is 
old to unlearn. 

5. And they have much that is new to learn. The scientific bases of 
tuberculosis management, the viewpoints, the methods and the tendencies 
are very different from those of ten, fifteen or twenty years ago. Teach- 
ing can be put into the profession better at the plastic age of twenty-five 
than at the rigid age of fifty. 

6. Students should be given the best. Outdoor clinics have their place 
and value in treatment and in teaching, but the best that can be done for 
diabetes or nephritis or pneumonia is found in well ordered hospital wards. 
The best that can be done for tuberculosis is not in poor homes with clinic 
oversight, but in well ordered sanatorium wards. 

7. If there is any need of a sanatorium as a place to treat, there is 
equal need of a sanatorium as a place to teach. If it represents some- 
thing distinctive in diagnosis, routine, discipline, methods and results, then 
this distinctive element should enter into medical teaching. 

If these things are true, why has the sanatorium not been given its 
place in medical teaching ? 


* Superintendent, Manitoba Sanatorium, Associate Professor of Medicine, Mani- 
toba University. 
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lor one thing it has not had much time. It is new. In its early days it 
was often a rough camp in the woods with little equipment or ambition for 
finer medical work. It has come to be a modern hospital for the diagnosis 
and treatment of pulmonary conditions and debilities of all sorts and 
tuberculosis of all forms and stages. Now, they say, “We are going to 
send heart cases also as soon as you have room for them.” This broaden- 
ing and deepening of the work of the sanatorium is not yet appreciated on 
all Olympian heights of medical teaching. There is still the fear that their 
students might perhaps pass a single day without seeing a test tube. 

Distance in our day presents little difficulty. As a matter of fact in this 
case it is an advantage. The student at the sanatorium a hundred miles 
from his medical school leaves many distractions behind, studies one thing 
intensively, becomes an interne, lives the life of the place, and incidentally 
goes back fairer and fatter and fitter for work than he came. 

I speak whereof I know. We have had students at the Manitoba Sana- 
torium, which is 150 miles from the Medical School, almost every month 
for twelve years. In that time we have had in residence and given some 
teaching and training for an average of nearly a month to more than 350 
students and young doctors. At present, between terms, they stay a 
month or sometimes two; during the term they can stay only two weeks. 
In 1923, 48 students were in residence an average of 25 days: in 1924) 71 
students an average of 21 days. That gave an average of 4 students at 
the sanatorium for each day in the year. 

On what basis do they come? As guests of the sanatorium, and apart 
from railway fare, without cost to themselves. Can we afford to have 
them? We think we cannot afford not to have them. At the end of the 
year when we try to count up what we have done to justify our existence 
it is not the treatment given nor the diagnoses made but the teaching 
we have been able to do that seems the biggest and best of all results. 
The few dollars the maintenance of students amounts to is a small price 
to pay for 1400 days of teaching about tuberculosis put into circulation in 
the medical practices of the province. All this teaching is given at about 
the cost of maintenance of three or four chronic patients. And this is a 
small price to pay for the stimulation that comes from the necessity of 
teaching. If a sanatorium, or any hospital, would add to its faith virtue 
(which means power) and to its virtue, knowledge, it must teach. A 
transfusion of medical students cures hospital anemia. The old scripture 
is still true, ‘‘There is that scattereth and yet increaseth, and there is that 
withholdeth more than is meet, but it tendeth to poverty.” 

Should a sanatorium physician neglect his proper work and_ teach 
students? No. Therefore he must take the students with him as he 
goes about his work. That is the best he can do for himself and for 
them also. They become apprentices. Is it not dull to repeat lectures 
every fortnight to a new batch of students? It seems to me it would be 
more than dull; it would be fatal. But when instruction is not forma] 
or didactic but incidental to the day’s work and to the cases under con- 
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sideration it is never repeated. Lectures upon etiology or upon treat- 
ment might become tedious enough, but how Jones, Brown and Robin- 
son and hundreds of others individually have drifted into tuberculosis, 
and what must be done to get each out of it alive and useful, presents an 
ever changing kaleidoscope in which variations are infinite. 

What can a student do in two weeks? An ordinary routine was that 
of four students of whose work a count was made. They made rounds 
28 times; shared in the examination of 58 patients, wrote 20 histories 
and 38 summaries; saw pneumothorax begun in 2 patients and 83 “re- 
fills” ; saw more than 150 fluoroscopies of the chest; shared in the study 


of 90 sets of new plates of chest, spine, head, teeth—and of barium 


meals ; helped with the tuberculin treatment of a class of 30; helped with 
1 spinal puncture and examination of fluid, with 3 basal metabolism 
estimations, with blood counts, sputum examinations, and examinations 
of the larynx. They had the benefit of a general review of patients in 
a three-day visit of two consultants. And ten informal talks were given 
them on the scope of sanatorium work, artificial pneumothorax, physical 
signs, pleurisy, intestinal tuberculosis, tuberculin, meningitis, septic infec- 
tion of the bronchial tract and prognosis in tuberculosis. 


So far the argument has been that students need to learn about tuber- 


culosis, and that the sanatorium gives opportunities for learning about 
tuberculosis not to be found elsewhere. But I must go farther, and say 
that the sanatorium is more than a school of tuberculosis; it is a school 
of medicine, not of specialized medicine, but of general medicine. If 
when a student leaves the sanatorium tomorrow he should find the whole 
world suddenly swept clean of tuberculosis would his time and training 
have been lost? Not a bit of them. He has learned a little of certain 
methods and principles of practice better worked out in the sanatorium 
than elsewhere, but widely applicable in general medical and surgical 
practise. The sanatorium has elaborated some endocrines which should 
be circulated in the whole body medical. These have enriched the stu- 
dent. Briefly, what are some of them? : 
First is a fuller use and knowledge than will be found elsewhere of 
natural means of cure such as rest, fresh air and sunlight. | 
Rest is not a monopoly of those who treat tuberculosis. It is instinctive 
treatment for disease and not unlikely the mammoths and the dinosaurs 


applied it, as the stone age men and their successors to our day have 


done also. But rest made scientific, rest as a fine art of medicine, inten- 
sive rest, rest local and general, getting patients soaked in rest, rest as a 
principal means of cure is much better developed in the sanatorium than 
in any other place or phase of medical practise. In the sanatorium 
fresh air in treatment gets not a lip service merely, which is general 
enough nowadays, but a real use. And sunlight, worshipped as a source 
of life and health by primitive races has again topped the horizon. Stu- 
dents should be sent to the sanatorium if for nothing else than to learn 
better than they can learn elsewhere something about these natural means 
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of cure, rest, fresh air and light, and their applicability in medical treat- 
ment far beyond the bounds of tuberculosis, their limitations also and 
even dangers, the dangers, for instance of light treatment wrongly applied. 

The medical practitioner of yesterday did not teach his patient or his 
community. The doctor of today and tomorrow must teach as well as 
treat. His patients demand reasonable explanations of disease processes 
and of treatment; and his best and most logical contribution to -good 
citizenship is that he shall be a missionary for better health to his com- 
munity and generation. ‘Doctor’ used to mean “teacher.” Some doctors 
have become teachers and some are on the way. In a sanatorium, teach- 
ing is an essential part of treatment. The patient is not a passive taker 
of medicines or sufferer’ of operations, but an intelligent co-operator in 
his own cure. A sanatorium is a very good place then for the student 
to form or to strengthen an idea of the teacher-pupil attitude between 
doctors and patients. 

A student may emerge from a general hospital with still much of the 
lay idea of disease as a definite sudden and acute entity occurring rarely 
and spasmodically in otherwise fit and normal people, then usually dis- 
appearing as a thunderstorm without after-effects. Even a little observa- 
tion of tuberculous disease gives him the supplementary conceptions of 
almost universal infection and very common latency of disease; of in- 
sidious onset, and progressive disease carried without sign up to a sudden 
manifestation; of disease chronic, even life-long, needing constant care- 
fulness and suitable regimen; of recurrences of disease, with a menace 
always around the corner. He begins to develop a most useful idea of 
the possible fragility of many people who do their work, pass as one 
hundred per cent fit, and indeed are the ordinary citizens of the com- 
munity. | 

A physician who does not see the social and economic phases of disease, 
to whom a sick man is merely a body invaded by a bacillus, and a com- 
‘munity a fortuitous collection of such bodies, must be blind indeed. Many 
are blind. Even a little experience especially in his student days of tuber- 
culosis and its problems, may open eyes or enlarge vision. 

Send the student to the sanatorium, then, that he may learn about 
tuberculosis? Certainly. He will likely learn it nowhere so well. - At 
least he will not learn it fully without knowing the sanatorium phase. 

But send him to the sanatorium also because of what it can contribute to 
the broad education of a physician. The treatment of the tuberculous is - 
not and should not be a specialty. It is just general medicine practised 
in a special type of community, and has even a dash of surgery also. 
It is not narrow medicine but wide. To the physician who deals chiefly 
with tuberculosis nothing in medical science and art, indeed nothing in 
the history, the life, or the future of mankind is entirely alien. 


INSTRUCTION OF THE GENERAL PRACTITIONER IN- 
THE AFTER CARE OF TUBERCULOSIS : 


By Natuan Bartow, M.D. 


WasHinecTon, D. C. 


THE experience of the U. S. Veterans Bureau Post-graduate Schools 
of Tuberculosis has emphasized a fact which has long been apparent to 
those in charge of tuberculosis sanatoria. Many general practitioners and 
even internists of high attainment and of great skill in diagnosis, have no- 
conception of the essentials of the successful treatment of tuberculosis, — 
of the individual interest in the patient and constant attention to the 
psychic treatment required, or of the after care and observation necessary ) 
to prevent relapse. The successful treatment of tuberculosis is a product 
of experience in sanatoria, and is never carried out in general hospitals. 
As a consequence, instructors in many medical schools do not realize that 
the differences between tuberculosis and all other infectious diseases com- 
mon in this latitude, differences in clinical course, pathology and natural 
means of defense, require corresponding differences in treatment. : 

The textbooks are written by the graduates of these schools, and do 
not stress the fundamental methods by which the cure of tuberculosis is 
brought about. After discharge from the sanatorium, as at all other 
times, the treatment of tuberculosis imposes requirements which differ. 
from those of other diseases. The doctor must see the patient often | 
enough to keep him mindful of limitations, especially in social life. The 
greatest oversight of the internist, and often, let us admit, of those in | 
charge of tuberculosis dispensaries, is the failure to recognize in practice 
that when a quiescent patient has been compelled to stop work, or has 
noticeable constitutional symptoms, reactivation has already occurred. 
The physician should recognize constitutional deterioration, beginning 
pathological activity, or evidence of overstrain, before reactivation has 
followed. Only the physician can do this, and only the physician can 
keep the patient mindful of the need of further treatment, and at the same 
time firm in his faith and determination to get well. 

One of the evil results of this lack of knowledge is the lamentable fre- 
quency of relapse in patients discharged from sanatoria, and who should 
have made uninterrupted progress to arrestment. Some of the most 
recent statistics are appalling, although the sanatoria concerned were of 
high standing. Another unfortunate consequence is the necessity of re- 
taining patients in sanatoria for much longer periods than would be nec- | 
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essary if there were even reasonable probability that they would receive 
proper after care and attention. 

if there were even a general recognition of the need of continuity and 
consistency in both treatment and instruction, it would go far toward 
bridging the gap between the sanatorium and the practitioner. The 
physician should know the rate of increase of work which the experience 
of the sanatorium has shown to be safe for the patient. He should know 
the particular symptoms which indicate over exertion. He should know 
the locations on the chest and the physical signs which the sanatorium 
study has shown to be of significance. He should know the mental pecu- 
liarities of the patient, the effective treatment of symptoms, and the nature 
of the information and advice the patient has received. If the necessity of 
continuity of treatment and advice were generally recognized, a letter from 
the sanatorium could convey, in acceptable form, reasonably complete in- 
structions for the after care of any patient. For instance, it might suggest 
that rales in certain patients would be detected more easily after cough. 

The after care of tuberculous patients by a physician who understands 
it, and the gradual restoration to strength and security, make a very 
beautiful and gratifying work. In the field of every general practitioner 
there are always a number of such patients. They can visit the office 
at appointed times, and require physical examination, treatment, and 
advice which amount to more than an ordinary office call. Such an addi- 
tion to his practice would repay any general practitioner for the time 
necessary to learn something of the after care of the tuberculous. 


POSSIBLE METHODS OF EDUCATION 


The curability of tuberculosis is not overestimated, provided a thorough, 


consistent, and unbroken treatment is followed from the beginning to the 


end of the disease. This must depend upon the education of the profes- 
sion generally in the indispensable details of such a treatment. Probably 


'-no single method of education will be effective, and the methods to be 


used must combine the best experience of men working in different local- 
ities and under different conditions. The following ideas are offered as 
suggestions which may afford a basis of discussion. 

I. The teaching of tuberculosis and its treatment in medical schools 


by men who have had actual experience, preferably in a sanatorium or in 
their own families, and who have been brought to realization of the lack 


of understanding of the disease by the average physician. Every medical 
school has special instructors, or even full-time chairs, for diseases which 
cause far less morbidity and mortality than does tuberculosis. 

II. An extension of the system now followed with most excellent re- 
sults by some sanatoria, of instructing the physicians by whom their 
patients are referred. This is done by special courses, by inviting them to. 
make more than cursory visits to the sanatorium, by correspondence, by 
consultations, and in other ways. 

III. The usual post-graduate schools of tuberculosis attract only phy- 
sicians intérested in that subject. The post-graduate schools of the U. S. 
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Veterans Bureau devote at least one-third of the time to non-tubercu- 
lous chest conditions, but these classes are limited. These courses have 
been about two weeks longer than the average post-graduate course in 
tuberculosis, and the time is more completely filled, the work being some- 
what more strenuous. It is sugg gested that certain leading tuberculosis 
sanatoria might conduct courses in diseases of the chest. Many of them 
have, either in their own wards or in near-by institutions, ample non- 
tuberculous clinical material. Assistance in teaching the differential diag- 
nosis and treatment of non-tuberculous conditions could be obtained from 
centers of medical education. Such courses would be attractive to a 
much larger group of physicians than are courses devoted entirely to 
tuberculosis, and would disseminate the knowledge of treatment which can 
best be obtained at a high grade sanatorium. 

DVO he Hubliee HOH by the National Tuberculosis Assauinan of a 
booklet, giving this special information in a simple and courteous manner. 
It should explain the observation and after treatment necessary to prevent 
relapse, the use of information obtained from the sanatorium to make 
the treatment a continuation of the sanatorium treatment, and an exposi- 
tion of the mutual advantage of such after care to the patient, the sana- 
torium, and the physician. The advantages accruing to the physician 
would be not only educational but financial as well. The booklet should 
be so low-priced that it can be distributed by sanatoria as well as in other 
ways. 

V. The institution by the National Tuberculosis Association of 
propaganda concerning the necessity of interest in after care by physicians 
as well as by patients. 

VI. The opening of tuberculosis wards or pavilions in connection with 
general hospitals. The direction of treatment and teaching of internes 
and students in such wards should be by men with actual sanatorium 
experience, and not by general internists. 

VII. The inclusion in textbooks, as well as in large systems of medi- 
cine, of discussions of the prevention of relapse of tuberculosis, written by 
men with actual experience in that work. 


GRADUATE EDUCATION IN TUBERCULOSIS 


By GERALD B. Wess, M.D. Aanp J. A. SEVIER, M.D. 


CoLorapo SPRINGS, COLO. 


THE growth of the sanatorium movement in this country naturally 


- caused an increased demand for physicians to care for tuberculous patients. 
_ To meet this need, and to instruct the physicians who wished to specialize, 


the Trudeau School of Tuberculosis was founded at Saranac Lake, N. Y., 


in 1916, and the Colorado School of Tuberculosis was begun at Colorado 
_ Springs, Colorado, in 1920. 


Finding few physicians who knew the subject of tuberculosis, Colonel 


George FE. Bushnell, for the Surgeon General, established schools for 


graduate instruction in this disease during the period of participation of 


the United States in the World War. The Trudeau and Colorado Schools 


have continued to function, and it has been the aim of the instructors to 
give to medical men who enrolled, a complete and practical course of 
work, lasting six weeks. In both schools the effort. has been made to 
reduce the number of clinical lectures, and at Saranac conferences instead 


of lectures are favored. In Colorado Springs a few students each year, 


after completing the course, have resided in sanatoria for short periods, 


thereby obtaining more intimate and practical experience. 


These courses, however, reach only a few physicians. Inasmuch as 
probably 2 per cent of the adult patients of all general practitioners need 
recognition of disease and advice in regard to tuberculosis, and a goodly 
number of children need care and guidance during the period of “first 


infection,’ graduate education in tuberculosis must be extended to these 
_ physicians. 


ee 


Instruction in all sanatoria throughout the country should be made 
available for general practitioners. The early diagnosis and treatment 
could be taught by short courses given without expense by state sanatoria. 
Publications from these institutions should be sent to every physician in 
the state. Even today the layman who has been in contact with tuber- 


_culous people can often recognize a case of pulmonary tuberculosis before 


many physicians can make a. diagnosis. The National Tuberculosis 
Association could by short articles and correspondence reach every 
physician in this country and keep them awakened to the need of sputa 


and X-ray examinations, the study of temperature and pulse, and of 


modern methods of dealing with this disease. 
A field greatly in need of graduate education includes specialists in nose 
and throat, and those physicians who devote themselves to nervous and 


stomach diseases. 
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Only two patients have ever come to us in whom tonsil removal had 
been advocated, but their throat surgeons had instigated careful general 
examinations and pulmonary tuberculosis had been discovered. Large 
numbers of patients have come to Colorado Springs, victims of active 
pulmonary tuberculosis, who have related that they had submitted to 
tonsil operations a short time before their actual disease had been dis- 
covered. Numerous patients complaining of malaise and easy fatigue 
have been improperly treated by specialists in nervous diseases. Digestive 
disturbances lead many tuberculous patients to consult physicians who 
specialize in stomach disorders. In many such patients invaluable time has 
been sacrificed. 

We who specialize in tuberculosis are also not without our faults and 
failures. 

The National Tuberculosis Association could reach such specialists. 
Papers could be prepared and case histories, pointing disaster, could be 
mailed to each specialist. Pediatricians are more alert to the recognition 
of early tubercle infection and disease, and yet there is still much ignorarice 
concerning the tuberculous child. By appointing a committee to investi- 
gate and make recommendations regarding the possibility of graduate 
education in tuberculosis, which has been outlined, the National Tuber- 
culosis Association would enlarge its activities and its usefulness and 
further accelerate the decline in the mortality from tuberculosis. 


DISCUSSION ON PAPERS BY DR. STEWART, 
DR. BARLOW AND DR. WEBB 


Dr. John Ritter, Chicago: We are here assembled to celebrate the 
arrival to manhood of the National Tuberculosis Association, its twenty- 
first birthday. It was my good fortune to become a member of this 
Association when it was still in its childhood days, more, I may say, that 
I was permitted to rock the cradle of this lusty infant. At that early time 
the teaching of tuberculosis in our medical schools was very limited, and 
only an occasional student was interested in this problem. Now a class 
of 50 or 60 is the usual thing. I will return in a few days to Chicago, 
again giving my quarterly course in tuberculosis and feeling assured of a. 
class of 50 students deeply interested in the tuberculosis questions. 

The “A” class schools, as you know, make it obligatory upon all students 
after a four-year course in the undergraduate school to take a fifth or 
hospital year at an approved institution. Perhaps an arrangement could 
be made whereby every student could spend part of this fifth year, say 
three months at some tuberculosis sanatorium. 

The teaching of tuberculosis in our medical schools is nothing more than 
giving the student body a more thorough training in physical diagnosis, 
in fact it is nothing more than an advanced course, this later to be supple- 
mented by practical service at the tuberculosis sanatorium. 


SUMMARY OF 6174 TUBERCULOSIS CLINIC CASES 
IN INDIANA 


By James H. Stycatti, M.D. 


INDIANAPOLIS, IND. 


In February, 1921, the Indiana Tuberculosis Association established 
some state-wide tuberculosis clinics in order better to approach the tuber- 
culosis problem. It has been proven by the Framingham Demonstration, 
and other surveys, that the most important thing in controlling tuberculosis 
is the early diagnosis and treatment. 

There were only five localities in Indiana which conducted tuberculosis 
clinics, and these were in the larger cities. It was felt that the rural 
districts and smaller cities should have the benefit of the clinic work, and 
consequently the clinics were not held in the cities that already had them. 

The clinic work was started in April, 1921, and up to January 1, 1924 
370 clinics had been held by the writer and 6174 patients examined. 
Seventy-nine counties have had clinics and 42 are now holding regular 
clinics at least four times a year. Of the 6174 cases examined, 1966 cases 
were diagnosed some form of tuberculosis; 1053 were active; 712 inactive ; 
165 adenitis ; 9 peritonitis; 25 bone and 2 tuberculous fistula. Nine hun- 
dred and forty-nine of these cases were not aware of their tuberculous 
condition, and 551 of them were active; 318 inactive; 76 adenitis, and 4 
were tuberculosis of the bone. 

It is considered the best policy by men in tuberculosis work to tell the 
patient frankly the cause of his trouble when the diagnosis is made. This 
is usually appreciated by the patient, and he is easier to bring under the 
proper treatment. It also protects the public by making the patient more 
careful in his contact with others. Years ago the public so dreaded tuber- 
culosis that the physician was cautious about telling the patient that he 
had that disease. The physician was partly justified in this, because the 
patient would frequently leave him and seek a physician who would not 
agree with the diagnosis, and say it was just a run-down condition. The 
public is becoming educated to the value of early diagnosis, and the 6000 
cases who voluntarily were examined in the tuberculosis clinics bear 
this out. 

The clinics were held in an ethical manner and the co-operation of the 
local physicians was solicited at all times. Nine hundred and eighty-two 
physicians have shown their interest by attending the clinics and many 
have spent several hours going over cases with the writer. 

The examination form is made in duplicate and one copy is kept by the 
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county nurse for follow-up and the other is sent to the family physician. 
Patients under a physician’s care are not examined without the physician’s 
consent, except as has happened, when the patient under a physician’s care 
claims to have no physician. If the patient is receiving no treatment, he 
is given the clinic form and advised to take it to a physician, although in 
no case is any particular doctor recommended. 

The clinic examination is free, and we try to limit the attendance to 
those who cannot afford a specialist’s fee. By far the greater number of 
those who attend are of the poorer class. We do not favor anything that 
tends to pauperize the public, nor do we feel that the tuberculosis clinic 
work has any relation to state medicine. 

Many of the clinic patients come to the clinic because of conditions 
simulating tuberculosis and the following is a brief summary of the dif- 
ferential diagnosis in the commoner conditions. 


ACUTE BRONCHITIS 


There were 30 cases of acute bronchitis, which were so diagnosed be- 
cause the history of illness was usually less than a month and started 
with a cold. The lesion was bilateral and the rales were heard at the 
bases. At time the rales were heard throughout both lungs; however, in 
my experience, the upper third of the lungs is often clear. The rales 
are a mixture of coarse, moderately coarse, sibilant and sonorous, and 
become dryer in quality as the lesion clears up. They are heard during 
inspiration and sometimes during expiration. However, they do not 
crackle in showers after the expiratory cough as the typical tuberculous 
rales do. Percussion and palpation do not help us much, although there 
is at times impaired fremitus and resonance at the bases depending on 
the amount of congestion present. These patients are always advised to — 
consult their physician and have six sputum examinations. The impor- 
tance of numerous sputum examinations in any chest condition cannot be 
over-emphasized, because most lungs have at least one healed tubercle, 
which may become active following some other debilitating condition. 


CuHrRONIC BRONCHITIS 


There were 112 cases diagnosed chronic bronchitis, and it may seem 
strange that out of 6000 patients there were so few of these cases seen. 
However, the pure case of chronic bronchitis is rare and the vast majority 
of them are really pulmonary congestion due to cardio vascular weakness. 
The cases diagnosed chronic bronchitis were mostly inveterate smokers 
. who inhaled, men in dusty occupations, and gassed soldiers. The history 
of the condition goes back for months or years and the patients usually 
appear in good health. Palpation’ and percussion do not help us any and 
auscultation is not always of service. However, mixed rales are usually 
found at the bases and sometimes throughout the lungs, depending on 
the amount of moisture present. The upper half of the lungs is usually 
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clear and the rales are not constant from day to day. The rales may 
not be heard without the expiratory cough and it is important to remem- 
ber that the lungs cannot be thoroughly examined for any condition with- 
out using ‘this procedure. The condition is oftentimes really a tracheitis. 
However, they were called chronic bronchitis because it is difficult to 
distinguish between them. Emphysema may be present if the condition 
is of long standing, but the writer does not attempt to diagnose it since 
Richard Cabot in his case records states, “They rarely diagnose it cor- 
rectly at the Massachusetts General Hospital in the cases that go to post 
mortem.” 


EMPYEMA 


There were 34 cases of empyema seen and a number of them had not 
been diagnosed previously. The history of these cases is very important. 
They had been in good health up to the time they had pneumonia or in- 
fluenza and had not been well since. They had coughed and expectorated 
yellow or greenish sputum for a variable period and usually in large 
amounts. This sputum is the result of the empyema communicating with 
a bronchus and many of these patients will not expectorate anything for 
several days while the pus is accumulating. They will then raise a large 
amount and be more or less free until the pus forms again. Almost all 
have marked clubbed fingers and complain of shortness of breath. There 
is diminished expansion, flatness, absent fremitus and breathing at the 
base, usually posteriorly, and moderately coarse rales are often heard just 
above the fluid. Occasionally distant bronchial breathing and whispered 
voice will be heard over the flat area when the lung is compressed against 
an open bronchus. 

Many of these cases date back to the influenza epidemic of 1918 and 
1919. One man was seen whose history dated back to a pneumonia ten 
years previous. His right chest was partly collapsed and the breath 
sounds and fremitus were absent, with flatness at the right base posteriorly. 
The flatness shaded to dullness and feeble breathing over the rest of the 
lung, and there were moderately coarse rales about two inches above the 
flat area. The man had not been able to work for years, and had coughed 
up large amounts of yellow sputum for ten years. The X-ray showed 
homogeneous density over the entire right chest, more marked at the base. 
The man would not consent to operation although the X-ray confirmed 
the diagnosis. 

The cases that drained through the bronchi were incapacitated for 
much work but were able to be about, and had very little fever except 
occasional flare-ups when the pus did not drain well. However, there 
were a few cases that had not drained through a bronchus and they were 
very toxic ‘with frequent chills and fever. One woman was examined 
who had been bed-ridden for four months, with daily chills and tempera- 
ture running up as high as 105 and sometimes 106 F. She did not ex- 
pectorate and the entire right chest was flat. Operation proved the 
diagnosis in this case as it did in most of the cases. However, there were 
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a few who would not submit to it, or the family physician did not feel 
that it was necessary. Diagnostic puncture should always be used in 
cases suspicious of empyema and it is unfortunate that some men are 
timid about using it. It will do no harm if carefully performed, and if 
pus is present it should be drained or the patient will usually be a chronic 
invalid. 

BRONCHIECTASIS 


There were 48 cases of bronchiectasis examined and here again the 
history is very important. These patients usually date their condition 
from pneumonia, influenza, whooping cough, measles, and sinus trouble. 
Many of them start in childhood and live for years. They cough and ex- 
pectorate large amounts of sputum daily, and it varies somewhat with 
their posture. They appear in fair condition, are short of breath, have 
diminished expansion and clubbed fingers. They have occasional fever 
with superinfections and sometimes have hemorrhages. The lesion may 
be unilateral or bilateral and is more often at the base. If there is a 
large dilation, the usual signs of cavity will be obtained and if the dila- 
tions are small, the breath, voice and percussion sounds may be normal, 
depending on the amount of normal lung tissue between the lesion and the 
periphery and the amount of secretion present. Rales may or may not 
be present for the same reason. The rales are usually at the base and 
the only way basal tuberculosis can be ruled out is by persistent negative 
sputums. However, a basal tuberculosis does not go on for years with 
no marked signs or symptoms and does not have such marked clubbed 
fingers as found in these cases. This condition is much more common 
than we used to realize and is not very amenable to treatment. 


Dry PLEuURISY 


There were 27 cases of dry pleurisy in which tuberculosis was not 
demonstrated. These patients had more or less pain on inspiration and 
a friction rub was present at the end of inspiration. Although tuber- 
culosis was not found in these cases, it was undoubtedly the cause of the 
pleurisy in most of them. It is always advisable to give the patient the 
benefit of the doubt and treat him as a potential case of tuberculosis. By 
this is meant, extra rest, fresh air and careful observation by his physician. 


PLeEuRiIsy WitTH EFFUSION 


There were six cases of pleurisy with effusion without lung signs of 
tuberculosis. There is no question that these cases are almost always 
due to tuberculosis and the patient should be so treated. 


Lune ABSCESS 


There were only five cases of lung abscess seen, and the history was 
most important in diagnosing these cases. They date their trouble from 
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a tonsillectomy, choking on a foreign body or following an attack of 
pneumonia. The lesion may be single or multiple and is most often in 
the lower half of the chest. The physical signs are about the same as in 
bronchiectasis, depending on the size of the cavity, the amount of fluid 
contained, and the amount of healthy lung between it and the periphery. 
Often the lesion can be demonstrated only by the X-ray. The sputum 
usually has a foul odor and should be frequently examined to rule out 
tuberculosis. 
UNRESOLVED PNEUMONIA 


Nineteen cases were diagnosed unresolved pneumonia, although some 
men claim there is no such entity. These cases give a history of pneu- 
monia or influenza of fairly recent date and have a moderate amount of 
cough and expectoration. ‘Their general condition is good and they com- 
plain of some soreness in the affected side. The physical signs are of a 
localized bronchitis and in most cases the lesion probably is a persistent 
bronchial infection following a broncho—or lobar pneumonia. The X-ray 
does not show much except a varying amount of peribronchial thickening 
and haziness. ‘Tuberculosis must be ruled out by negative sputa and the 
tendency of the unresolved pneumonia to clear up more rapidly. The 
lesion is usually at the base. 

SYPHILIS 


Syphilis was diagnosed in 55 cases by four plus Wasserman, Hutchin- 
son’s teeth or secondary lesions, and in no instance were there lung find- 
ings which could be confused with pulmonary tuberculosis. Pulmonary 
syphilis is a very rare lesion according to the following post mortem 
figures: “Osler found 12 cases; 8 of which were congenital among 2800 
autopsies at Johns Hopkins Hospital; Lord found 1 case among 3000 
autopsies at the Massachusetts General Hospital; and Symmers in a study 
of 4800 autopsy records found pulmonary syphilis in only 12 cases, al- 
though there were 314 which showed other lesions due to syphilis.”* 


Heart LESIONS 


Three hundred and forty-four heart lesions of various kinds were diag- 
nosed and the differential diagnosis will not be considered in this paper. 
Of these 100 were diagnosed mitral regurgitation, 70 mitral stenosis, 15 
aortic regurgitation, 7 aortic stenosis and 93 under the general heading 
cardio-vascular disease, which included a few cases of acute endocarditis. 
These patients almost all complained of shortness of breath on exertion, 
soreness or pain over the cardiac area, more or less cough and expectora- 
tion, and sometimes blood spitting in the mitral stenosis cases. Although 
the symptoms in these cases are suspicious of tuberculosis, the physical 
signs in the lungs, if any, are of a chronic bronchitis. This shows the 


* Norris and Landis Diseases of the Chest and Principles of Physical Diagnosis, 
fa. ed., p. 537. 
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importance of always carefully examining the heart in cases with lung 
symptoms. 
Toxic GOITRE 


There were 34 cases of toxic goitre seen. These patients came in be- 
cause they tired easily, had more or less fever, loss of weight and rapid 
pulse. Most of them had enlargement of the thyroid, tachycardia, per- 
spired easily, more or less exopthalmos and the hands showed a fine 
tremor. Basal metabolism was done in only a few instances because of 
a lack of time and facilities. The lungs were negative. 


BRONCHIAL ASTHMA 


There were 71 cases of bronchial asthma seen and undoubtedly many 
of them were of anaphylactic type, and many gave a family history of 
asthma, showing that heredity often plays a part in the etiology. The 
asthma cases usually dated from childhood and had an accompanying 
chronic bronchitis which was worse in the winter. These patients com- 
plain of shortness of breath on exertion and the diagnosis was not made 
without a history of asthmatic attacks. The lungs usually showed sibilant 
and sonorous squeaks, which were more marked at the bases although in 
some cases the physical signs were absent. It is very exceptional for a 
bronchial asthmatic to develop tuberculosis, although marked cases of 
pulmonary tuberculosis may become very dyspneic and have pseudo asth- 
matic attacks. One case of bronchial asthma was seen who had had attacks 
for forty years. He had been running a fever for several months and had 
a positive sputum. ‘The physical findings showed numerous mixed rales 
at the bases and the tops showed no signs of fibrosis or rales. This case 
proved the value of examining the sputum because the pronounced 
emphysema present had covered up the signs of tuberculosis. The X-ray 
showed mottling of the apices and general peri-bronchial thickening. 

At times tuberculosis in a quiescent stage simulates asthma as the fol- 
lowing case illustrates. A minister said he had asthma which started 
when he was a young man about thirty years ago. At that time he had 
pulmonary hemorrhages at intervals for two years. He has had cough, 
expectoration and wheezy breathing since then which was worse in wet 
weather. He had never had a distinct asthmatic attack. His chest 
showed moderately coarse rales after cough, marked broncho-vesicular 
breathing, increased vocal and tactile fremitus and dullness over the right 
upper lobe. 


NosE AND THROAT 


Eleven hundred and seventy cases were examined in which nose and 
throat defects seemed to be the predominant condition. Of this number 
835 had diseased tonsils and the rest were carious teeth, sinus trouble and 
other nose and throat conditions. Of course, adenoids and various other 
conditions were often present with the diseased tonsils. The tonsils were 
not called diseased unless there was a history of frequent attacks of tonsil- 
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litis, pus could be expressed or the tonsils were enlarged with mouth 
breathing in children. The anterior cervical glands were invariably en- 
larged in all these cases. The patients usually complained of malaise, 
some had afternoon fever, and many had frequent colds, and sore throat. 
The chest findings were usually negative except in many of the children 
who were mouth breathers. In these signs of bronchitis were often found 
at the bases, and in the cases I had the opportunity to see after the tonsils 
and adenoids were removed, it was remarkable how the lungs cleared up 
and the general condition improved. A point was made to ask all patients 
whose tonsils had been removed, if the operation had benefited them, and 
the majority said they felt better and most of them had gained weight. 
A local or gas anesthetic was always advised in these cases because ether 
is liable to activate healed tuberculosis. 

There were 542 re-examinations and 347 cases listed as miscellaneous. 
The miscellaneous cases included malignant disease of the breast and 
mediastinum, cervical ribs, trauma of the chest, peptic ulcers, cholecystitis, 
appendicitis, malnutrition, intercostal neuritis, herpes zoster, and many 
other conditions which made them suspect tuberculosis. 


APPARENTLY NORMAL 


There were only 182 cases which were classed as apparently normal 
and most of them came into the clinic out of curiosity. 7 


SUSPECTS 


Twelve hundred and thirteen cases were listed as suspected tuberculosis 
in which the physical findings were not definitely tuberculous although the 
symptoms were suspicious. These patients were always advised to keep 
under their physician’s observation and have several sputa examined. 

In conclusion, I want to thank the medical men and social workers for 
their splendid co-operation in this work. The clinics have been worth 
while because they have secured the early diagnosis and treatment of 
many active cases of tuberculosis. They have increased the interest of 
the physicians in chest diagnosis. They have been the means of securing 
proper medical treatment for patients who were wandering from cults to 
patent medicines, and last but not least, they have been a means of 
educating the public in regard to tuberculosis. 


DISCUSSION ON PAPER BY DR..STYGALL 


Dr. E. C. Harper, Richmond, Va.: Virginia has endeavored to carry 
the advantages of the city dispensary to people in rural parts of the State. 
At the present time we have two full-time clinicians and twelve field-nurses. 
Last year 6316 cases were examined, with 33 per cent positives. All cases 
were referred back to family physician with a written report of our 
physical findings and recommendations. Our associations with general 
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practitioners have been very pleasant and co-operation has been good. We 
see an increasing tendency for them to attend our clinic and perfect their 
diagnostic technique. 

We have been very much surprised at the number of cases of tubercu- 
lous adenitis in children, and the large number of adults showing old scars 
of scrofulosis. Many of these are bovine in origin and would seem to indi- 
cate a wide-spread infection of this kind, not found in cities where the milk 
is pasteurized. A campaign for better milk and more general tuberculin 
testing seems to be indicated, especially of those cows furnishing milk to 
infants and small children. 

We have had great difficulty in differentiating early tuberculosis from 
chronic sinus infections, thyroitoxicosis and syphilis-lues are to a great. 
extent dependent upon history, scales, thermometer, and stethoscope for 
a diagnosis. Some of our cases are not diagnosed at the clinic, but are 
referred to sanatoria for study if symptoms are pronounced. 


A COMPARISON OF BREATH-HOLDING TESTS WITH 
Poel TIN PIRATE AND) DISEASE* 


By F. W. Wirticu, M.D., anp J. A. Potczax, M.D. 


MINNEAPOLIS, MINN. 


(Abstract ) 


Tue breath-holding capacity and the voluntary apneic interval (be- 
tween breaths) as well as the vital capacity in relation to weight were 
made on a number of University young men and women in good health, 
as well as on clerks, stenographers and people of various occupations. 
The tests were also carried out on people with pathological conditions of 
the respiratory and circulatory apparatus as well as on those with chronic 
diseases producing acidosis. The relation of the breath-holding capacity 
in comparison to vital capacity in pulmonary tuberculosis was particularly 
studied. As in vital capacity, the breath-holding test appears to bear a 
direct relationship to the seriousness of the functional handicap produced 
by the pulmonary tuberculosis irrespective of the extent of the lesions. 
Especially to the individual case in correlation to the other clinical data 
it would seem to be of value to determine the progress of this disease 
good or bad. It is a simple useful test whose value will become greater 
with increased observations. 


* This paper will be published in full in the AMERICAN REVIEW oF TUBERCULOSIS. 
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FACTORS AFFECTING TUBERCULOUS INFECTION IN 
NORTHEASTERN MINNESOTA 


By A. T. Larrp, M.D., L. G. Guyver, M.D. anp W. Battey, M.D. 


NopemMinec, MINN. 


THE prevalence of active tuberculosis varies greatly in different local- 
ities. This is evident from the fact that the death rate from the disease 
among whites in the United States in 1923 was 139 per 100,000 in Ten- 
nesee* and only 16 in Utah. There are equally great variations in the 
amount of latent infection indicated by tuberculin tests. Drolet? reports 
65 per cent of positive cutaneous tuberculin reactions among children in 
New York City, and Slater* 10 per cent among children in rural Minne- 
sota. Ferguson* reports 40 per cent positive reactions (intracutaneous 
test) among children in Saskatchewan, and White® 8 per cent among white 
children in St. Louis, Missouri (von Pirquet tests). Hamburger® found 
over 94 per cent of positive cutaneous reactions (von Pirquet test) 
among adults in Austria (Vienna), and Calmette’ 88 per cent in France 
(Lille), while Powell® reports only 5 per cent among native recruits in 
India. There are similar but less marked variations in the amount of 
tuberculosis found post mortem. Naegeli® found evidence of tuberculous 
infection in 71 per cent of 500 autopsies in Zurick reported in 1900 while 
Adami and McCrae’? found such evidence in only 41.7 per cent of 1,000 
autopsies in Canada reported in 1908. Robertson' reports demonstrable 
lesions of tuberculosis aside from pleural adhesions in 67.5 per cent of 
1,000 autopsies at the Mayo Clinic in 1922 but in only 43.6 per cent of 
250 autopsies in Minneapolis in 1908 and in only 16.8 per cent of 250. 
autopsies by Bell of Minneapolis in 1923-24. 

Among factors affecting the prevalence of tuberculosis, the character of 
the population, the racial strains composing it, the presence of descendants 
of tuberculous parents, density of population, standards of living, the 
opportunities for infection from human and bovine sources are all of 
especial interest. The methods used to secure evidence regarding these 
matters also deserve consideration. 

In this paper we are considering especially the influence of nationality, 
tuberculous ancestry and exposure to infection. Data regarding these 
factors have been tabulated by members of the Nopeming Sanatorium 
staff from records of the institution and of tuberculosis clinics conducted 
as part of its field work. These cases are grouped as follows: 
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Clinical cases of tuberculosis (see page 542) 

Cases not presenting definite evidence of clinical tuberculosis (not 
clinically tuberculous) (see page 246) 

Cases not clinically tuberculous but presenting evidence of latent 
infection (Positive von Pirquet) (see page 247) 

Cases without evidence of either clinical tuberculosis or latent in- 
fection (Presumably not infected) (see page 248) 


COMMENTS 


Something over half (55 per cent) of the population of St. Louis 
County, Minnesota (206,000) is foreign born. In its largest city (Duluth) 
about three-quarters of the population is of foreign stock, that is, consist- 
ing of children of the foreign-born parents. The principal nationalities 
represented are the Finnish, Swedish and Norwegian. In the city the 
Swedish and Norwegian outnumber the Finns, but in the country many 
districts are settled exclusively by Finns. 

Of 587 positive sputum cases at the Sanatorium 32 per cent were 
Finns and 28 per cent Swedish or Norwegian. Foreign-born patients of 
these nationalities reached the far advanced stage before admission in 
about the same proportion as American patients—a somewhat larger per- 
centage of the Finns (91) and the Norwegians (87) died than of the 
Swedes and the Americans (83). The average duration of the disease 
was 22 months for the Finns (189 cases); 28 months for the Swedes 
(90 cases) ; 41 months for the Norwegians (62 cases) and 25 months for 
the Americans (342 cases) in a group of positive sputum cases (847 
cases). 

As regards tuberculosis in the preceding generation, 14 per cent of over 
1000 tuberculous patients (1115) at the sanatorium gave such a history 
but only 8 per cent of a positive sputum group (587 cases). Twenty-one 
per cent, however, of persons not-clinically tuberculous (3301 cases) re- 
ported tuberculosis in the preceding generation. 

_Exposure to infection was reported in 34 per cent of sanatorium pa- 
tients (1115 cases), but in only 29 per cent of a series of positive sputum 
cases (587). A history of exposure was, however, obtained in 36 per 
cent of the non-tuberculous group. 

It will be observed that our percentage of positive von Pirquet tests 
among adults, 26.8 per cent among 753 cases not clinically tuberculous, 
is lower than is generally reported from eastern or European communities. 

Our tables on the whole confirm Drolet’s? claims that a history of 
parental tuberculosis is as common among persons who show no evidence 
of tuberculosis as it is among those who have definite clinical disease. 
The fact that many in the latter group in our series were contacts with 
known cases of tuberculosis may have some bearing on the interpretation 
to be made. Exposure to tuberculous infection is reported fully as often 
by those who are apparently well as by sanatorium cases. However, 
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both history of ancestral tuberculosis and the occurrence of exposure to 
infection from human sources seem to be very much less common in the 
rural districts of Minnesota than in New York City. Drolet reports ex- 
posure to infection in 85 per cent of 871 children in New York, while 
our nurses could obtain such a history for only 8 per cent of 394 Finnish 
children examined by us in rural schools in Minnesota. 

Lampson’’ has made some interesting studies in which the role of ex- 
posure to known open cases of tuberculosis is especially considered. The 
open cases were designated as center cases and the persons exposed to 
infection by them were examined thoroughly. Histories were taken, 
physical examinations and tuberculin tests were made and recorded. 

In his first study, 33 tuberculous families in which there were cases with 
positive sputum are considered. One hundred seventy-three individuals 
in these families were examined. Excluding the center cases 6/7 per 
cent showed evidence of infection with the tubercle bacillus. In fifteen 
non-tuberculous families 80 individuals were examined of whom only about 
two per cent showed evidence of infection. 

In a second series Lampson’ studied 97 family groups. Charts were 
made for 449 individuals. Seventy-nine per cent of the individuals fully 
exposed for a long period of time to cases with positive sputum became 
infected. A much smaller percentage, 28 per cent, of those partially 
exposed or exposed for a short period of time were infected. Only a 
small percentage, 8 per cent, of those without a definite history of ex- 
posure showed any evidence of infection. Positive von Pirquet reactions 
were obtained in 70 per cent of 384 individuals exposed to open cases 
of pulmonary tuberculosis, in 32 per cent of 34 individuals exposed to 
non-pulmonary tuberculosis and in only 10 per cent of 31 individuals 
without history of exposure period. 

A certain number of negative von Pirquet reactions may be charged 
to the personal equation, to variation in methods of performing and read- 
ing the tests and to the use of various makes of tuberculin. An additional 
number may be accounted for by the temporary presence of anergic states 
in infected persons. Austrian’* reports that at the Johns Hopkins Dis- 
pensary, one lad gave a positive von Pirquet reaction in 1915, a negative 
reaction in 1920, a positive in 1921 and again a negative in 1923. Making 
due allowance for all such sources of error there seems to be in Minnesota 
a larger proportion of uninfected and presumably unprotected adults than 
in eastern cities. Theoretically, this would mean that when exposed to 
infection such individuals ought to be practically virgin soil for tuber- 
culosis. Many cases of the primary type of the disease unmodified by 
previous infection should be seen, large numbers should succumb promptly 
to slight exposure, and in short conditions should be similar to those 
found among untuberculized people in the South Sea Islands. Prac- 
tically this does not seem to be the situation. If it were, the employment 
of the sons and daughters of Finnish farmers at the sanatorium would be 
fraught with special danger. In our series of over 1000, presumably non- 
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tuberculous employees, there have developed 10 cases of definite clinical 
tuberculosis, 5 of whom have had positive sputum and 3 of whom have 
died. It is possible that among untraced discharged employees other 
cases may have developed. The total, however, is not more than the 
morbidity elsewhere in the community and the development of some of 
the cases may be attributed to known exposure before there was any 
connection with the institution. Toan™ reports four cases developing 
among 857 employees not previously presenting clinical evidence of tuber- 
culosis at the Michigan State Sanatorium. 

In conclusion, it is probable that our neighbors from northern Europe, 
while relatively susceptible to tuberculosis possess a degree of inherited 
immunity, not recognizable by tuberculin tests, which modifies the course 
of the disease. 
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CLINICAL CASES OF TUBERCULOSIS 


TABLE 1 


Nationality of 587 positive sputum cases at the sanatorium compared with the population, 


of Duluth 
Tuberculous Patients Population of ~ st Tonia te 
Nationality == |————________|_ q2ntutn Nativity 
Number Percentage Percentage . 
Binnish At een aie, 189 gate pee 8.4 
Swen ew wie id 89 Bae. 16.2 5.9 
Norwegian......... 75 12.8 Lind 3.9 
American ioc. O4 67 11.4 24.2 54.9 
Austro-Hungarian. . . 45 Tie 2.6 8 
Ganadian ieee ves BL 5.4 11.2 3.3 
Pans cc eicec ust 16 oo8 4.1 ve 
Miscellaneous....... 74 12.6 Paty pee! 


nn ee | ee ee ee 


587 100.0 100.0 100.0 
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TABLE 3 


Percentages of various conditions ‘‘on admission” and ‘‘on discharge” in foreign-born 
patients in a series of 847 positive sputum cases (see Table 2). 


Condition Finland | Sweden Norway U.S. 

ras | 
Minimiahie one paso A 3.2 4.4 3.2 0.6 
B ayo 1.2 3.2 0.9 
C Pa | Res 3.2 1 
Moderately Advanced.... A 4.3 4.4 11.3 Tig 
B 7.0 7.8 6.5 5.0 
C 12.4 Lie 11.3 1022 
Far Advanced........... A 4.3 4.4 1.6 3.8 
B 7.0 122 9.7 8.2 
C 59.0 54.4 50.0 59.3 
[LOCAL eu ec ae eae ee 100.0 100.0 100.0 100.0 
Qmescene pee ome seine Wats 2.1 Lipt 3.2 2.6 
Apparently Arrested......... i eA 3.3 3.2 1.5 
ATPOSTER Le ia on Satie Raia 1.6 1.8 
Trmproved ss Ue ule wie neuer, 5.4 12.5 4.8 8.8 
Unimproved 2370 cide ee 0.5 443 2.3 
DC SOU eae aha ee to 90.9 83.1 87.2 83.0 


| 100.0 100.0 100.0. 100.0 


TABLE 4 


Percentages of natives of certain foreign countries to the total number of patients under each 
classification of the National Tuberculosis Association in a series of 847 positive sputum 
cases (see Table 2). 


Finland Sweden Norway U.S. Miscel- Total 
|_| | eee 

Mini ahi ess gale ee A| 21.4 14.3 val 46.4 10.8 100 
B ete 14.3 28.6 42.9 14.2 | 100 

C| 33.3 tf SM 16.7 ge 50.0 100 

Moderately Advanced... A 13.3 6.7 LLG? 40.0 68.3 100 
B'| 22.0 11.9 6.8 ‘| 28.8 30.5 100 

C | 24.0 10.5 7.3 36.8 21.4 100 

Far Advanced.......... Ai. 22:9 11.3 29 37.1 25.8 100 
B 19.1 16.2 8.8 41.2 14.7 100 

Cat 2o a8 10.2 6.4 42.2 18.1 100 

Quiescent shila sea sls alr 19.0 4.8 9.5 42.9 23.8 100 
Apparently Arrested........ 16.7 25.0 16.6 41.7 ele 100 
Ayrested osaiucis ease leis hint he ay reus 46.2 50.1 100 
Improved /i.u:5. 05>) haw ee 15.9 17.5 4.8 47.6 14.2 100 
Unimproved 20 20g ys nin reef Nae al 61.5 30.8 100 
Died ta a Gs eR Oe ae ns 23.4 10.4 720 39.2 20.0 100 


Tuberculous ancestry in 1115 tuberculous cases at the Sanatorium. 
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TABLE 5 


- Patients with history of tuberculosis in preceding Patients without history of tuberculosis in 
generation preceding generation 
Number Percentage Number Percentage 
157 14.1 958 85.9 
TABLE 6 


Tuberculous ancestry among various nationalities (foreign-born or born of foreign-born 


parents both of the same country) in a series of 587 positive sputum cases at the Sana- 


torium. 
Tuberculosis in preceding Total patients of Nationality Percentage 
generation Concerned 

ee 16 137) oe 8.4 ar 
Norwegian.......... 6 75 8 
| 3 13 89 14.6 
MeraAcgiAn....... 06.4 4 30 13/3 
RI. go Watwey) eos, « s 3 16 19.0 
Austro-Hungarian... 2 45 4.5 
‘Jugo-Slavic......... 1 9 11.0 
Miscellaneous....... 0 136 0 

45 587 oe 

TABLE 7 


Exposure to infection among 1115 tuberculous cases at the Sanatorium. 


Number Percentage 
Preceding generation............. 157 14.1 
Immediate generation............ 109 9.7 
Succeeding generation............ 4 0.4 
GMIROTUS). 02.5 -- 2 eee 25 2:2 
Mgemer sources... .........-.-..-- 78 7.0 
Unknown (but inquiry made)...... 742 66.0 
1115 100.0 
TABLE 8 


Exposure to infection in a series of 847 positive sputum cases at the Sanatorium 


Preceding generation.............. 9.9 per cent 
ROEDER PGULCOR, 2 «cise cles cm ask a aye oath! & 18.9 
MERINO TE | NN cheba y aheeie wate <e3 71.2 


Total... 100.0 
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CASES NOT CLINICALLY TUBERCULOUS 


TABLE 9 


Distribution of nationalities in a series of 2387 cases not clinically tuberculous. 


Duluth Clinic |Range Town Clinics} Rural Clinics Total 
Nationality Sea 
Number | Per cent | Number | Per cent | Number | Per cent | Number | Per cent 

Ue Bice ace 312 24.0 122 12.8 6 4.5 440 18.4 
Pinnish sy hee 274 21.1 400 41.9 114**| 86.4 788 33.0 
Sywredishsw. cue. oe 153 Lis 65 6.8 § 6.1 226 9.5 
Norwegian....... 122 9.4 50 5.2 2 1.5 174 7.3 
Austrian veo Wal. i pe 136 14.3 i 8 137 Sy 
Ptalian Sees 34 2:6 42 4.4 76 3.2 
Russians yn 52 4.0 i 52 2.2 
Polish ee ase 51 3.9 “ on 51 2c 
German ihn 3l 2.4 15 1.6 46 |.1.9 
Britishness 2 ots 36 227. 36 3.8 ia 3.0 
Canndianion wa ven * rah 21 ie 21 9 
Bla vies, secon es 6 5 27 2.5 33 1.4 
(theres eueaee: 230 Liat 40 4.2 1 8 271 11.3 

Potala Ate tis 2 1301 {100.0 954 {100.0 1382 {100.0 2387 |100.0 


*So few that they were included in miscellaneous. 
**Also at a series of clinics held in school-houses, total attendance of 520 was practically 
all Finnish. 


TABLE 10 
Tuberculous ancestry in a series of 3301 cases not clinically tuberculous 


Duluth Clinics |RangeTownClinics| Rural Clinics Total 


Number Per cent | Number Per cent | Number Per cent | Number Per cent 


Tuberculous history 
in preceding gen- 
CEUULOI Scola ie 431 24.6 218) 24:1 55 8.6 704° «21.3 


No record of tbe. in 
preceding genera- 
CEG Ase igei te 1322 75.4 687 75.9 588 91.4 | 2597 78.7 
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TABLE 11 
| Exposure to infection in a series of 3301 cases not clinically tuberculous 
Duluth Clinics |RangeTownClinics} Rural Clinics Total 


Number Per cent | Number Per cent | Number Per cent | Number Per cent 


Exposure preceding 


generation........ 431 24.6 218 24.1 55 8.6 704 21.3 
Other exposure...... 279 ©6158 132 14.6 58 9.0 468 14.2 
_Norecord of exposure} 1044 59.6 995° 61:3 5380 82.4 | 2129 64.5 


| CASES NOT CLINICALLY TUBERCULOUS PRESENTING EVIDENCE 
OF LATENT INFECTION (POSITIVE VON PIRQUET) 
TABLE 12 


Distribution of nationalities in a series of cases not clinically tuberculous but reacting 
positively to the Von Pirquet Test 


Nationality Dit ute eae of total 202 

positive 
es 222 50 22.0 24.8 
Memmisn:.........-. 115 37 32.2 18.3 
IBID, ou cs oleae 76 24 31.6 11.9 
Norwegian......... 70 17 24.3 8.4 
MNT a 2 20 8 40.0 4.0 
MeiesIAN... 02... . oe 30 4 12.1 70 
MM Ss 2 siess os 36 9 25.0 4.4 
re 19 5 26.3 2.65 
MBE oe ces 16 3 18.8 12h 
ee 142 45 31.0 yA: 


a 
° 

ct 
J 

—- 
a] 
ou 
oO 
bo 
=) 
bo 
bo 
fo) 
Go 
— 
i=) 
(an) 
(on) 


| TABLE 13 


Tuberculosis ancestry in a series of cases not clinically tuberculous but reacting 
positively to the von Pirquet Test. 
Number Percentage 
Tuberculous history in preceding generation................ 90 37.0 
No record of tuberculosis in preceding generation........... 153 63.0 


Caan 


ee ES. ces Va acc wee thee es ete 243 100.0 
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TABLE 14 


Exposure to infection in a series of cases not clinically tuberculous but reacting 


positively to the von Pirquet Test. Number Percentage 


Exposure in ‘preceding ‘generation .J. O72. .d oe at a neeee 90 37.0 
Other exposure. OU A ni EE ee ee oe 45 18.5 
No record -of exposure ewes ee edie cece veaeieaiese aetna ee 108 44.4 

Tota ee Re AY CURES CR CRA RORT. pe MR ASR rt 243 100.0 


CASES WITHOUT EVIDENCE OF EITHER CLINICAL OR 
LATENT INFECTION 
TABLE 15 


Distribution of nationalities in a series of 551 cases not clinically tuberculous and 
not reacting positively to the von Pirquet Test. 


Nationality Number Percentage 
[ORNs MARC A ei MEr era neiny TaRamie i lene A ROR eS 172 31.2 
Ler icc RW DEM MPG HO amnncd AMM LOGimE MG lHFe .b Ui gmake 78 14.2 
Ss wedishiy iisa's 5 ole7p cd oa tela ve liu ane’ hlet hlatav ete. SONS fot en it eee 52 9.4 
Norwegian) Peco Vike Oe ee eee enero ae 53 9.6 
Ttalian sige $06. ocak oie Cle Re Bek Gk 6 sR eee 12 ee 
TRUSSTALTL | \ oie ne Sg usd a pbya's: Wine SotRieile erie te love io eves Nise Cea aac an ean 29 5.3 
Polish lsc olels eGuides ore de a iis lo unbeaten’ one tchaatn anette ee 2 4.9 
German ee eae ae aS i ee 14 fae 
BAT itasla ss pitied 8 alee Gia y R54 soa oC WEe dew GRE ae 13 2.4 
STavac ye eis ass Tie alee Sa eekalnle bug ths Pee op oi a aR rae Ten ea 3 5 
O) isla acy ly MORRO rr oR a DED Armee IM ATS 98 17.8 
Pietalb aa tie ote Cane RS ec aig ake ack IS Coke eon 551 100.0 
TABLE 16 


Tuberculous ancestry in a series of 667 cases not clincally tuberculous and not 


reacting positively to the von Pirquet Test. Number: Percentage 


Tuberculous history in preceding generation............... ; 177 26.5 

No record of tuberculosis in preceding generation........... 490 73.5 

"Lota lin Si 0o bien Bony plates wie Cine aD coal OS a hal sarc eae 667 100.0 
TABLE 17 


Exposure to infection in a series of 667 cases not clinically tuberculous and not 


reacting positively to the von Pirquet Test. Number. Perceneaam 


Exposure in preceding: generation? ii. dy cus cde css © se suemee 177 26.5 
Other Capos re en ee aiarsle mroth chars tere mela niente atcia salnl a ec cenae 108 16.2 
Noxrecord ofvexpostiressii hak aiay amy Coe ain Rica ocean 382 BYE: 


ee 


f Boy Nh PRs eR Monae CLT A Mig AM ail te Sie Jee Sha) A doi BU eM Cc 667 100.0 
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CLINICALLY NON-TUBERCULOUS EMPLOYEES 


TABLE 18 
Birthplace Employees 
a Se AR Se ca 73 
TEE ie cre chain soa heros Yip cht Le he oda dibec 7 
ean ROARS ES 2 A i i A 3 
Eg re ge ah ity las) kid a hd a Lice Mulyidd eee eo ate esate 0 
RSet es NE ee ele ee ee Woe AR tN 3 
EERE PMPs Cee Sh PSU a! ask ete Peee ee ule oe fe es 14 
I EINES SEN EY ne EP PEA Pe tO 90 
TABLE 19 
Tuberculous Ancestry Number 
History of tuberculosis in parents or near relatives.......... 27 
FAW Fe aun eu Oy Ie Ce at 55 
© gengles 0S a ale ea ROO Aan te) ANSI SE a ae 82 
TABLE 20 
Exposure to Infection Number 
Beery Oexposure ‘to infection. ccientk:s avi his ss ae codes ole 40 
RRR YRCLER EX DOSHTCs Vie sere Meee s «cides cccececniae 44 
Le A OE IM ORS one 4207). 2 ee a er 84 
TABLE 21 
von Pirquet Reactions Number 
Meemervervon Pirquet reaction :.< socials od oo ieee os dekee Sen 35 
MIP CWOR A Piguet. TEACTION. 6... os visas sc cis g alee pe baiiel nelle 54 
sre a IS a. age yin Laat « veld aid Meg ee kinsi a ob'a 89 
X-ray Examinations Number 
meviaences of latent tuberculoSis...........ccccscceaccsecees 29 
Meprevidence of latent tuberculosis............cce+sceceeees ee 
ET PHS, yoo. a8 «GRE cette ales he o's Sad oid aie atid tha Wate 86 
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Parents 
18 
20 
ii 
14 
3 
28 


90 


Percentage 
32.9 
67.1 
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Percentage 
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52.4 
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100.0 


Percentage 
39.3 
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100.0 
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DIAGNOSIS AND CLASSIFICATION OF JUVENILE 
TUBERCULOSIS 


By Henry D. CHapwicx, M.D. 


WESTFIELD, Mass. 


TusBERcuLosis should be considered a children’s disease. Let us re- 
view the evidence in support of that contention. 

Evidence of Infection: Tuberculin tests show there is a steadily in- 
creasing number of reactors from early childhood to adult life. In in- 
fancy the percentage is very small but in adult life very few individuals 
fail to react to the test. During the past year in the clinics conducted 
by the Massachusetts Department of Public Health over 7000 children 
between the ages of five and thirteen were given the von Pirquet test, and 
29 per cent of these reacted. Fifty per cent of those that were twelve 
and thirteen years of age proved to be reactors. These tests show that : 
infection with tubercle bacilli is widespread at the present time even 
though the death rate from tuberculosis has been greatly reduced in the | 
past twenty years. : 

Evidence of Disease: Opie reported that among the children of Sie | 
Louis dying of other diseases, focal nodules of tuberculosis were found 
in the lungs of children from two to five years of age in 42.8 per cent; 
from five to ten years of age, 45.5 per cent; from ten to eighteen years of | 
age, 55.5 per cent. He also found that the tracheo bronchial nodes ad-. 
jacent to these primary foci were invariably diseased. | | 

Evidence in the Mortality Tables: In the list of deaths from com-| 
municable diseases, tuberculosis stands first in the age group ten to 
nineteen. . te | 

Seventeen per cent of all deaths from tuberculosis occur in the age 
group one to nineteen years. Seven per cent of these are in children 
under ten years of age. | 

These facts presented by pathologists, clinicians and mortality statistics, | 
furnish conclusive evidence that tuberculosis is a common disease of 
childhood. Ghon and Opie have shown that the primary focus occurs | 
in the lungs but clinically this can seldom be found even by X-ray. The | 
disease makes itself manifest only after symptoms and physical signs 
appear as a result of the extension of the infection to the adjacent tracheo | 
bronchial lymph nodes. | 

Before attempting to make a diagnosis of tuberculosis in children, we 
must have a clear conception of the pathology of the disease at different 
age periods. The reason why the recognition of tuberculosis as a common. 
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disease of childhood has been so long delayed is because we have had in 
mind its usual manifestation as a pulmonary disease. That, however, is 
the adult form of pulmonary tuberculosis and is seldom found in children. 
Therefore, in children we must not expect to find tuberculosis in the lungs 
but in their lymphoid tissue. The tracheo bronchial nodes are the ones 
most often diseased because they are so placed that they receive all the 
drainage from the lungs, and therefore it is on them that we should fix 
our attention. } 


DIAGNOSIS 


Diagnosis depends upon the consideration of five factors: First, svmp- 
toms; Second, physical signs; Third, X-ray evidence; Fourth, tuberculin 
test; Fifth, exclusion of other causes that might produce similar 
conditions. 

SYMPTOMS 


The most common symptom is fatigue. A chronically tired child without 
apparent cause is one to be suspected of having a hidden focus of tuber- 
culosis. Such a child is usually underweight or fails to gain in a normal 
way. Lack of appetite and listlessness are common with these children. 
Another group show extreme nervous irritability and restlessness. Cough 
may be present intermittently, simulating transitory colds. This is due to 
the pressure of the gland masses on the bronchi rather than to bronchitis. 
The cough is dry and unproductive. Local sweating is a common symp- 
tom. Not the night sweats of phthisis but excessive perspiration such as 
is found in debilitated persons. The temperature is usually normal with 
occasional exacerbations of fever following fatigue or unusual exertion. 
The temperature may then range from 99.6 to 100 for a few days but rest 
will soon bring it to normal. 


PHYSICAL SIGNS. 


Auscultation will reveal no changes in breath sounds and no rales will 
be heard as there is no involvement of the parenchyma of the lungs. Per- 
cussion should be light and especial attention paid to the paravertebral 
region between the scapulae. The dull note usually elicited in this region 
is due to a spasm of the underlying muscles. This also causes a sense 
of resistance to the finger and an appreciable lessening of the mobility of 
the skin over this area. This reflex disappears after a child has been 
given rest treatment and the symptoms due to active disease have subsided. 

I have found the d’Espine sign of but little value, and taken alone it 
means nothing. If present it may be considered corroborative evidence 
but its absence is of no significance. 


X-RAY 


The X-ray film is very valuable in demonstrating enlarged bronchial 
glands. Interpretation of the film should be done by an experienced phy- 
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sician, who is not only familiar with chest films in general but with films: 
of children’s lungs in particular. He should also have a clinical back- 
ground and the interpretation should not be independent of a careful con-| 
sideration of the history, symptoms and physical examination. This latter’ 
should be inclusive of the whole respiratory tract. The bronchial group) 
of glands may be enlarged from so_many causes that the diagnosis must) 
be made by elimination. Therefore, an X-ray interpretation made by| 
reading a film without other considerations is of little value in these cases, 

In tuberculosis of the lymph nodes the usual shadow at the hila is| 
increased in density and area. This shadow may be homogeneous but) 
more often there will be seen within its borders spots of greater density. 
due to diseased glands with thickened fibrous capsules or some that may| 
be undergoing calcification. | 

The film may also show masses irregular in outline extending from the 
hilum outward into the parenchyma of the lung. The trunks extending 
into the second and third interspaces are often thickened and nodular ir 
outline. A primary focus partially calcified is often seen in the paren-| 
chyma. This may be found in any part of the lung and is as frequently, 
seen at the base as elsewhere. Rarely there may be seen multiple primary 
foci in different parts of one lung or both lungs. 


TUBERCULIN TEST 


The intracutaneous test is more accurate and a slightly large number ol] 
reactors will be obtained than is possible with the von Pirquet technic 
The first test should be made with one-tenth of a cc. of a dilution of tuber-| 
culin 1 to 10,000. If this is not positive, one-tenth of a cc. of a dilutior 
1 to 1000 may be tried. If that is not positive one-tenth of a cc. of a dilu- 
tion 1 to 100 may be given. A few will react to the higher dilution that| 
would be missed if one was content with the result of the first test. This. 
method, however, has the disadvantage of occasionally causing a smal’ 
slough at the point of inoculation. This can be avoided if the childrer| 
who have enlarged cervical or axillary glands are given an initial dose ol) 
1/10 of ac.c. of a dilution 1 to 100,000 instead of using the usual 1 tc 
10,000 dilution for the first dose. Weare using the von Pirquet method ir) 
the Massachusetts’ school clinics, as many children who will refuse tc, 
have a needle used will consent to the von Pirquet test. Our experience 
teaches us that the fifth day is the minimum time and the seventh day 
the maximum time to check up on the tests. Many delayed reactions are 
missed if the arms are looked at earlier than the fifth day. 


EXCLUSION OF ALL CoNDITIONS THAT May Cause CONGESTION AND 
DISEASE OF THE TRACHEO BroNcHIAL NopDES 


The most frequent cause of conditions that simulate tuberculosis of the 
tracheo-bronchial glands are enlarged or diseased tonsils and adenoids, 
diseased nasal sinuses, recent measles, whooping cough and influenza. 
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SUMMARY 


The essentials for diagnosis are: 

1. A complete history must be obtained from the parents as to symp- 
toms and other illnesses. 

2. Physical examination, including the nose, mouth, throat, teeth, 
cervical region, heart and lungs. 

3. Intracutaneous or von Pirquet tuberculin test must be made. 

4, X-ray of chest if the reaction to this test is positive. 

5. Exclusion of all conditions that may cause congestion and disease 
of the tracheo-bronchial nodes. 


CLASSIFICATION 


The schema for classification in our work at the Westfield State Sana- 
torium and in the Massachusetts State clinics has been the one recom- 
mended by a committee of the American Sanatorium Association in 1922. 
It has proven very satisfactory in application and avoids confusion by 
keeping a clear-cut distinction between the cases of juvenile or lymph 
gland tuberculosis and the pulmonary or adult type of the disease. The 
report on classifications referred to was as follows: 


The committee makes the following recommendation :— 

That the term “Hilum Tuberculosis” be added to the present classification; that 
it should be used to define those cases of tuberculosis that present the following 
symptoms and physical signs: ee 
Local: Frequent “colds,” cough, hoarseness, rarely loss of voice. Often all local 
symptoms are entirely absent, and when they appear they are usually transitory. 
Constitutional: Undue fatigue, lassitude, nervous irritability, anorexia. Weight 
may be normal, but is more often subnormal, or there is a retardation of growth 
—rarely loss of weight. The musculature is usually flabby, and posture shows evi- 
dence of muscle fatigue. Sweating—not the type known as night sweats, but a 
tendency to profuse perspiration without apparent cause. Occasionally brief periods 
of unexplained elevation of temperature above 99.6 but rarely over 100.5. The fre- 
quent association of phlyctenular keratitis or conjunctivitis scrofulo-derma and 
lupus are always to be kept in mind. 


PHYSICAL SIGNS 


Percussion: Paravertebral dullness—the impaired resonance is found between the 
scapulae and often extends upward to the supraspinous fossae. Parasternal dullness. 
This is occasionally found at the right of the sternum and may be erroneously 
interpreted as due to an enlarged heart. 
Auscultation: Voice and breath sounds are usually normal. Rales are rarely found 
and when present are usually due to some other cause than tuberculosis. 
Roentgen Findings: One or more of the following conditions to be present :— 
1. Prominent bronchial trunks with definite beaded appearance or nodular in 
outline, extending from the hilum. 
2. Enlarged lymph nodes, varying in number and density, imbedded in the 
thickened tissues of the hilum. One or both hila may be involved. 
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3. Diffuse shadows of varying density throughout the hilum. Occasionally there 
are cloudy masses with irregular outlines projecting into the adjacent tissue due 
to involvement of the deep parenchyma. 

Tuberculin Test: The von Pirquet or intracutaneous test must be positive. 

All other sources of toxaemia or infection that could produce similar symptoms 

must be excluded before a positive diagnosis of hilum tuberculosis can be made. 


Members of Committee: 


Dr. Henry D. Chadwick, Westfield, Mass. 
Col. George E. Bushnell, Bedford, Mass. 
Dr. Walter A. Griffin, Sharon, Mass. 
Dr. John J. Lloyd, Rochester, N. Y. 
Dr. Walter L. Rathbun, Cassadaga, N. Y. 


This year the Massachusetts Department of Public Health has begun 
a comprehensive program for the examination of the underweight school 
children of the State. This is also to include the children who are con-— 
tacts and those who are known to be in delicate health. These three groups 
make up about 15 per cent of the school population in the elementary 
grades. The plan is to be carried on for a period of ten years. The first 
year’s work is nearly completed and about 10,000 children have been 
examined. The procedure outlined in this paper as necessary for diagnosis 
and classification has been closely followed, and was carried out by a 
group of five physicians all of whom had had sanatorium experience 
and in addition had been given special training in the diagnosis of juvenile 
tuberculosis at the Westfield State Sanatorium. 

The results of the examination of 7343 children have been tabulated: 

2123 of these, or 29 per cent, reacted to the tuberculin test. They 
were classified as follows: é 


Pulmonary) tuberculosis. «..4/c,00. eden 18 ) ou at es ; 
Latent pulmonary tuberculosis......... 6 | 710 Der Det 
Elslinietuberqulosigs dats cudon s\ gave aces om 359 | 

Latent} hilum y tuberculosis. 2.46.) be Stee 6 per cent 


SUSHOGESA A ty cared a EIR Shake ate 867 } or 11 per cent 


These percentages are based on the whole numbers examined. 

The suspects are cases where the evidence was not sufficient to make a 
definite diagnosis because some of the five factors considered essential 
for a positive finding were lacking. They are cases, however, which 
should be kept under close supervision. 


REASONS FOR ADOPTING THE TERM “HILUM TUBERCU- 
LOSIS” AS A PART OF OUR NOMENCLATURE 
OF CLASSIFICATION 


We need this term to describe the children whose tuberculosis is as 
yet confined to the lymphoid tissue about the trachea, the right and left 
bronchus and the larger subdivisions of the bronchi, 
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It is in this tissue that tubercle bacilli lodge and very frequently pro- 
duce disease in children from three to twelve years of age. Later, if the 
disease is not arrested in these glands, the parenchymatous tissue becomes 
involved and then we have the adult type of pulmonary tuberculosis. 
This can then be classified under the accepted nomenclature of minimal, 
moderately advanced or advanced, according to the stage of the disease. 

The present classification applies only to disease of the pulmonary tissue. 
Therefore, it cannot be correctly used to define tuberculosis of the lymph 
nodes at the root of the lungs with no involvement of the parenchyma. 
If it is so used, a false impression is conveyed as to the location and 
nature of the lesion. 

Hilum tuberculosis is a comparatively benign condition when contrasted 
with pulmonary disease even when it is in an early stage of development. 
The prognosis of hilum tuberculosis is good when treatment is given. 

The prognosis of pulmonary tuberculosis is always doubtful even with 
good treatment. ) 

From an economic point of view a child with hilum tuberculosis when 
restored to health and a state of normal nutrition by being taught good 
habits and good hygiene is a good insurance risk, while a person with the 
earliest type of pulmonary tuberculosis must be considered a poor risk 
until after a lapse of years has demonstrated the arrest of the disease. 

It would be a manifest injustice to many children who have had the 
benefit of sanatorium treatment if these two phases of tuberculosis must 
continue to be grouped together. 

From a statistical point of view, it would be very confusing, now that 
state-wide children’s clinics are to be held, to have a large number of 
eases of hilum tuberculosis recorded and added to the pulmonary tuber- 
culosis group. For this reason alone, these cases when reported should 
be put into a separate group. | 

Finally a new term is needed to keep clear in our minds a phase of 
tuberculosis that is primarily an adenitis and just as much an entity 
as cervical adenitis—the difference being only in the location of the 
diseased glands. 

For the reason just given, the term hilum tuberculosis should be gen- 
erally adopted and used as a descriptive term for those cases of tubercu- 
losis where the disease is confined to the tracheo-bronchial lymph nodes. 
This is the type of disease usually found in childhood, less frequently in 
adolescence and but rarely in adults. 


DISCUSSION ON PAPER BY DR. CHADWICK 


Dr. Felix Baum, Denver, Colo.: The term “hilum tuberculosis” js 
a scientific mistake. The hilum consists not only of hilum glands but 
also of vessels and bronchial tubes. 

A very interesting experiment was made by Assmann, and was published 
in his Klinische Roentgendiagnose innerer Erkrankungen, 2 Auflage, 
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where he ligated the pulmonary vessels on one side of the lung of a dog 
and showed in the X-ray a typical enlarged hilum, which is very often and 
very erroneously diagnosed as “hilum tuberculosis.” 

I should like to show you two slides of two of our cases which were sent 
to our hospital with the diagnosis “hilum tuberculosis,” in which the X-ray 
revealed a typical enlarged hilum shadow. The clinical observation in 
these cases showed that this hilum shadow was caused by enlarged pul- 
monary vessels as branches of an enlarged pulmonary artery in congenital 
heart trouble (patency of ductus arteriosus Botalli). 

I would suggest that the term “tuberculosis of the bronchial glands’’ be 
used, in order to avoid confusion. 


Note: - For additional discussion see the proceedings of the American Sanatorium 
Association, pages 557-559. 


THE ROLE OF LYMANHURST IN THE PUBLIC 
WELFARE PROGRAM OF MINNEAPOLIS 


By F. E. Harrincton, M.D., LL.D.* 


MINNEAPOLIS, MINN. 


SIncE Koch’s announcement of the identification of the bacillus tuber- 
culosis, the control of tuberculosis has been revolutionized from the time- 
honored belief in the ill effects of night air and miasms to the present 
day facts of transmission by infection. The efforts made to reduce the 
death rate and the morbidity rate in tuberculosis have been rewarded by a 
gradual but nevertheless successful reduction in these rates. It is only 
in comparatively recent years, however, that tuberculosis has been con- 
sidered a disease general in its nature as compared with its recognition 
only as phthisis pulmonis or consumption. As a disease whose death rate 
stands among the top figures of causes of deaths throughout the country, 
great strides have been made in the early care of tuberculosis, and differ- 
entiation in diagnosis has developed the need for earlier institutional 
care. Tuberculosis is recognized as a chronic disease prevalent pretty 
generally throughout the country, hitting all classes and recognized among 
all age groups. The route of invasion whether respiratory or gastro- 
intestinal has been a question much discussed with advocates for each. 

The transmission of bovine infection to man gave public health the 
needed stimulus to adopt as a public health measure the pasteurization of 
milk. Tuberculin testing of cattle has made its impression on the safe- 
guarding of the milk supply of a community. 

The tendency in later years has been to establish tuberculosis control 
as a county or state problem rather than one of a municipality or smaller 
unit. Sanatoria sites were selected in outlying districts where the air 
was tree from commercial waste contamination and sunlight unfiltered. 
Home treatment of tuberculosis was taboo and social and economic con- 
ditions were uprooted in the mad endeavor to institutionalize all cases 
of tuberculosis as rapidly as they arose. Except in institutions where 
selected cases alone were admitted; persons continued to die from tuber- 
culosis. It is only in very recent times that this disease has been so 
generally recognized in its incipiency. Lven so-called incipient tubercu- 
losis, with the refinement of study today, is acknowledged as a slowly 
advancing pathology of an early childhood infection. But the infection 
went boldly forward constituting a tremendous social and economic problem 
for the community to solve. Wherein, then, lay the root of the evil? 


* Commissioner of Health, Director of Hygiene. 
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Juvenile tuberculosis as a diagnosis has come into popularity with the 
recognition of the fact that adult tuberculosis more often than otherwise 
is a manifestation of juvenile infection. The child, therefore, became the 
point of greatest interest, and in a campaign for the prevention of 
spread, the treatment and cure of tuberculosis, childhood infection should 
not be neglected. The material is at hand. Seventy odd thousand school 
children under medical supervision constituted a nucleus of the adult 
tuberculosis rate of Minneapolis. ‘To discover these children, to examine 
and diagnose them and to treat them in order to prevent a gross path- 
ological manifestation of the disease is a public health and a sociological 
problem second to none. This was a question for community determina- 
tion. Hospitalization or institutionalization of all children while under 
observation was impossible. The facts had first to be established and no 
small amount of educational propaganda was necessary to convince the 
community that childhood infection actuaily existed and was a potential 
factor in the tuberculosis morbidity and mortality rate of our city. The 
opportunity presented itself when the Division of Public Health and the 
Department of School Hygiene were placed under the directorship of one 
person. The Department of Public Welfare and the Board of Education 
agreed under a joint program believing that the discovery and proper 
diagnosis of juvenile tuberculosis was a community welfare problem. 
Lymanhurst School was established to which children were sent to continue 
their education while under observation. What this school has accom- 
plished in the past three years speaks for itself. The recognition of tuber- 
culous infection in early childhood is now an established fact in Min- 
neapolis and the reduction in the morbidity rate in adult life is bound to 
react favorably to the satisfactory results accomplished in Lymanhurst. 

The discovery of tuberculous infection in early childhood was after all 
only a starting point in the broad, comprehensive, public welfare move- 
ment. The searching back to the infection responsible for the infection 
in the child necessitated a co-operative agreement with other agencies 
operating, and the provision for the diagnosis of such persons was made 
necessary. So far this program smacks closely of public health activity; 
the discovery of cases through diagnostic clinics was not enough. All 
available forces were necessary in the broad welfare program to enrich 
the home environments and place the child under better auspices. Not 
infrequently agencies rendering aid were called upon; thus the welfare 
program became a problem of diagnosis, home hygiene and sanitation, 
dietary education and family welfare relief. 

In order to make effective such a broad-reaching plan of activity all the 
agencies of the city engaged in any phase of the work have been ably 
co-operating. After practicing physicians of the city have referred their 
patients of juvenile age to the Lymanhurst Out-Patient Department and 
to Lymanhurst School enrollment, the Hygiene nurses of the Board of 
Education with the nurses of the philanthropic agencies have sought out 
children showing need of careful examination and children coming from 
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homes where adult tuberculosis was known or suspected to exist. By 
agreement with other clinics existing in the city all tuberculosis examina- 
tions of juveniles was made at Lymanhurst. Settlement houses and 
neighborhood houses were on the alert for the child coming under their 
jurisdiction who was a potential candidate for the Lymanhurst service. The 
industrial nursing corps of the city referred to the Lymanhurst clinic 
children from the homes where tuberculosis was suspected. The Child 
Welfare organization undertook to find homes for children assigned to 
their care where special interest would be taken in children who had 
passed through the Lymanhurst service, and brought in for examination 
children from the numerous homes of the city. The family welfare and 
other relief organizations rendered every service possible so that the homes 
from which infected children came could be made more advantageous for 
treatment necessary to cure. The tuberculosis section of the Division of 
Public Health through its nursing corps aided in the conduct of clinics 
throughout the city and visited the homes of adult cases to bring into the 
Lymanhurst service children from these homes for diagnosis and advice. 
The Tuberculosis Association used its good offices in the promulgation of 
information for the better care of those suffering from tuberculosis and 
in an educational campaign to bring in for examination and advice both 
adults and children who though not suspected were anxious to know their 
condition. 

Lymanhurst has thus become a center of all welfare activities directed 
toward the question of juvenile tuberculosis. It is the meeting place of 
the staff, visitors and invited guests for the discussion of tuberculosis. It 
is the only school of its kind in the country where the tuberculous child 
can pursue his studies under a day school environment. It is the center 
for parental advice; it is the center for juvenile tuberculosis diagnostic 
clinic, and it is the center of contact through the child with the home. 
Through its clinic activities children have been examined and cleared 
for the summer camp, and from its institution have gone forth children 
who have passed through its institutional curriculum and who carry 
the message of health and welfare to their schoolmates throughout the 
city and to their homes and the homes of their friends. 


HISTORY OF LYMANHURST 


By Watter E. List, M.D.* 


MINNEAPOLIS, MINN. 


LyMANHurRsT Hospirtat represents a public health institution in which 
hundreds of school children receive the benefit of close medical super- 
vision, examination and treatment by a highly competent staff of medical 
experts, and are at the same time permitted to continue with their class- 
work. 

The tract of land—east two hundred and sixty-five feet, lot ten in Cor- 
merais addition, Chicago Avenue and Eighteenth Street—was given to the 
City by George R. and Frederick W. Lyman in 1912 for a children’s 
hospital purpose. The Board of Public Welfare erected the present build- 
ings, which are excellently adapted for school and hospital activities. 

To Dr. F. E. Harrington, Health Commissioner of the City of Minne- 
apolis and Director of Hygiene in Public Schools, must be given credit 
for his originality of thought in providing a hospital school that has already 
established itself as a godsend to the children of this city that require 
just such an institution. Dr. Harrington conceived the idea that the City 
of Minneapolis should systematically make every attempt to discover 
children that were actually tuberculous, and having done so, adequately 
provide diet, care and treatment. To accomplish this he believed that.a 
dispensary, hospital observation wards, pathological laboratory and X-ray 
facilities and a competent medical staff were necessary. Consequently he 
requested the Board of Public Welfare to consider his proposal, with the 
result that Lymanhurst Hospital was opened May 31, 1921. 

Under the present policy the Hospital Committee of the Board of Pub- 
lic Welfare represents the governing committee under jurisdiction of the 
Board, in that the administration must necessarily link with the adminis- 
tration of the Division of Hospitals to facilitate the purchase of supplies 
and maintain the mechanical affairs of the building. 

The medical policy is under the direction of Dr. F. E. Harrington and 
Dr. J. A. Myers, Chief of Staff, and twenty specialists covering the fol- 
lowing activities: . 

Oto-rhenolaryngology, cardiology, orthopedics, ophthalmology, anatomy, 
roentgenology, dermatology, bacteriology, hematology, neurology, pediatrics, 
gastro-enterology, thyroid disorders, general tuberculosis. 

The medical staff have a profound interest in all the problems involved 
in Lymanhurst activities and have rendered excellent service in every 


* Superintendent, Minneapolis General Hospital. 
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regard. Staff meetings are held once each month and scientific papers and 
the work of Lymanhurst reviewed. A real scientific opportunity has been 
developed in this body and argues much for the future of Lymanhurst 
and all of its functions. 


The following facts stand out as to date: 


May 31, 1921—Lymanhurst was opened. 

January 24, 1922—Out-patient Clinic was established. 

March 6, 1922—Twenty bed observation ward was opened. 

November 26, 1923—Portable school buildings were erected in the rear 
of Lymanhurst on the same grounds to care for increased enrollment. 


The following represents the various activities from the date of opening 
Lymanhurst Hospital: 


1921—May 31st to December 31st 


Lymanhurst opened May 31st with a voluntary enrollment of students.......... 36 
At the close of the summer course in August, the enrollment was............ 49 
Total number of students who were enrolled in Lymanhurst from May 31 to 
RTA Cn atte ota eon fos te el tka Le oo MTD 122 
Meemeertreettenuaiecempcr 31,192) ee dds cee cvs che scdleebecaeey 78 
REM eC Cen Vaeily “CRAININCO Seu ukiee el adr Ce eee leek Os cadee woe cot 122 
Bee tecata Dnericaily exatiined shee. Oe. ee elec sole en dee es sole hes 80 
SC Umerre is Served (ni). (rua mmee | euler ANN te Whi yt yaa fe 8536 
ERO Oer OL Meals Den davai wey cs. bin eiclaw ele viaile de Mens bb Sad anise ons 40 
Number of children waiting admission to Lymanhurst School..............000% 19 
Out-patient service examinations that proved negative............cceecceeeees 18 


Teaching Personnel 


PR Cre) iP es en CC boo coc sce esace deevecccs 3 
REC AE ELITE). ck con ec iocovd AMORA, Lis ced eva ce acces ei ie be Peale RC he CY Mane Uh 1 
ey Lee RE apo ns ole, elec x ojevo.scmn Gd Sia'« olvlad aoa 1 
EE TC EEA TCS C1170). ant ee eh dake. 1 
ANNUAL REPpoRT FOR YEAR 1922 

miaimber of students enrolled: in Lymanhurst School. ./..0..... 0.0.00... cee cece 223 
Number of students transferred from Lymanhurst School................00c00 91 
Men eraitents admitted {o.watds.. ck +c. Ws cles dir ech wousiengulesselewe cs 74 
Number of patients discharged from ward (not including tonsillectomies)...... 58 
Serene nanents traisterred from ward... 0.) ee elec be dan ec 

ER EMRET LOCTLINICS 5.5 sess hea All ok UNS stokes cela SN ewe a awe lo be ats 120 
Number of Lymanhurst students examined....... ATRL GIES SAE: Salas A ete rata 
Number of patients admitted to ward, including tonsillectomies..............0. 191 
Number of out-patients examined in Out-Patient Department (new cases)...... 772 
Total number of examinations in Out-Patient Department..............200000% 1707 
muvetage daily attendance in Out-Patient Department.............scseccesceees 14 
Memento school stidents examined .. J. ciel.) sack cies ele soe oiccce ones 27 

Teaching Personnel 

Bamber oi teachers from January to Easter vacation.........0...eccseeeceeuee 3 
Number of teachers from Easter vacation to summer term............00ee cee 4 
Number of teachers from summer term to fall term...........0..ccceeccceeees 2 
Smimber of teachers from fall term to end of year. coc. secs ccc seve moves scoanes 5 
IER Ne Fs SGU, We ysl eu? 9 Hard hum alld d Ra he, Gado mike Hea Det 1 
CE ON i PS OL LN, aio  a le eal Me ge a 1 
Meetattencanit, (part time—3 days per. weelk) : «62.2 0). iaveieejeudgud Joe vlaleraw ares vente 1 
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Office Personnel 


Clerk’ stenographer 00)... pid scalding 6 Ui Gialesle wo ble e/elelejp’eiwlels/s0a allele ett 
Switchboard operator ve casement cums enna aude tnere ratadt 4c c.a:0 0 d\e'e diple gate 


Laboratory and X-ray Personnel 
Laboratory and X-ray technicians! 09.56.56 oasis ems 2s ole os sok einen 


Miscellaneous Personnel 


Waitresses... gc hte kn cou a o's cle oc dlallele Wlerellercce alleles! oles AGRIC: miteltstiet ies tan 
Maidse ig oid) ate en eo pielere wcalele a Rigi idle! dileio Wie lulovv sk vlatte l Quletin: 6, Gi whe aka ene aan 
Kitchen help siecle cela diese Lacpielasees eed ee cldqelet e's 46 0 ace ble tjleiele hen ii a 
Order lies. 6/230) fo le, ee PP I ST 
Firemen. 6.00 b. au tees wierdie a bis aia Wipe eve ele’b ie ova peal Bi eile Sle elletd Kiba hymen 


Supervisor, ise ee in See ak BU agin Slalalea aoe le 5 ya ener 
Graduatesy bilevel eee eid Wikia dee wualerebeth/ ai elle 9 ocala °u 0. o/c lnniele pt aaa tn 
Attendants.) 00) cy ele kewisce gels vibe tronic bly busine 014 a-a ale cele le 5 farthest na a 
Staff | DoctOrss oe. eee Oe cies ale eal ob she coeicle ee ore enale arnt tte tna 


Dr: ‘Gtessler. oo en ee ee a ee eee a a 
Dre) Campo oo) occ edldie ibn 0 old U0 bon ole eltid once emia Alta aula aM ahs ot 
Drv Andersane ec ce flac dis sie a dw ote onde cneeiw te esleiasldiseste ie ety elie ateiee ci gaan 


Orthopedics. 0.0. s siacek ous oieye. awe ya's o) celle Gnailol o-8 vayelle oils a 9 tong 
Cardiac. se Sle sn eign ood we ee bie oie bie a praies ¢c/usle hn sina ane 
Skin. . wet a Sa te UM as We Se 
Beye. is) eis ple doyle ecieiul Sibleia twin. wall wile! bisigin ot ab ole o\igsele elie at nel alia kt enn 


Gastro- Intestinal. oo datela bate nlp eulss secele cb tue ere cole a eile ge gta 


Total number of examinations. i. ..5 53.56 «os seu cnpus a Whe 0 conn nan 
X-Rays Taken 


X-rays for Out-patient Department): 06. 65. 066.0. 0 ols. eee cles pen 


X-rays for In-patient Departments . oi. o..cin ses eos e sin co «cen mt 


Total intumber ‘of X-rays vc epee c owt akg ial che a eee ee ih eae tents 
Total number of meals served. fu. eet. a le er 


ANNUAL REport FoR YEAR 1923 
School Statistics 


School ‘enrollment, January: '2)' 1923 foes es. 3S oe wrcielaee bate ene 
Cases admitted during) the :yearois ii i. ses ees ie ee 
Cases transferred during the -year solu: vss doe eee 
Casesivleit (city) ie uae iii oe Cate lee Galena ea ee rr 
Cases left school (over 16.years of age) oe cis ocak s feds oe pelt 
School: enrollment: December 31; 1923.00.96 00000.. Awe Ce 


ry — jet 
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Ward 
RUMBA REV ay FS LOA eo il Ul Gf Lule aed eke ocel sc i Sf ONE EA see ee ET NY 14 
ENE ESOCLELEN II. TEE VOAY 89 119.0, 0 bn 6 back ook gla is acide Deas Ry NE ee 119 
METRE Te CITC POAT Gd ha) oe 5 o's oie oid dior hu de vk De wien ea rare, CTL 128 
mean ward, December ol. (L923 0 bois ied cally cy Re ee gl 5 
X-Ray Department 
COPPA LOTS eG Clee eis wile Likes oa eee a A ela lehde dhelepels 804 
SPE PECTCRATIIDALIONS 20 hoi. at ee ey al es fe OD I gods al 450 
NO se eee hse ge cia tie ae WL te LRT OR AAT eae Ete cal pee re 2900 


(Plates read by Drs. Morse and Allison) 


In-Patient Department 
REI TOATTONS NY. 4)T, TE WATE. ic hye sche ss ive ev eal pee wane Blues 490 


mmeneeexaminations by. Dr Anderson. (0s elds deel cn ee ee ke Ce Oe 35 
Beemeriitationc py lr Moriarty. fi. o) idee he cee nae ee eas. 31 
DAA COnea oy Or Camp. sets or eM SR RS. ORE 132 
OS Ee Kamiuiations Ny: Or) Camps wiee Cesc le cele ee ee eh 13 
eerie inte Dy LF! Zisicin ee ee ye re ee a EO ed 156 
Mremtcre saminations by. Dr. Giesslers 0 ee a Ee a ee 148 
Ee AMM UONe VALI Titer. sok tle eY ae celd Becks oho et eee we ee 190 
rere aetna Nye lor EL aliserr fy ia sues ae le Mod) MES aes VEN 50 
eee mere cAmminatiOns Wy Pri ELAriSetlc wc cece Ce dee ewe elt coe ae 18 
Servos atid mental examinations by Dr? Hannah... 6 eee 10 
Reerosexeiminations py Dr McKinlay ese a aie ei Gy 124 
Out-Patient Department 
Chest Clinic Heart Clinic 
Pee inaryncases oo... ee de 862 Cases examined during 1923....... 123 
Metrst EXAMINATIONS .6.j6 ficou s ele « 862 Examinations of skin by Dr. 
Follow-up examinations........... 935 Butler and heart by Drs. Seham 
otal examinations... ....5.%...6. 1797 and Shapiro) 
Bev abrattendances if ... iis. s 4 secnes 2520 Total number of staff members..... 28 
(Chest examinations by Drs. Total number of meals served..... 61,869 
Lippman and Hedenstrom) pxciner number of meals served on 
PET ET On yh at OU DAE Mee RIC ope Bere 
Skin Clinic Opened November 19, 1923 ae pee 
Skin Clinic 
EE NEVSE Cat A pe aM i 166 
Follow-up examinations........... 126 
Personnel 
Teachers Office 
From January to summer term.... Soro witehboard) operatone.: siinee deen « 1 
From summer to fall term......... Pin a tCHORTADNET Lh iar c\iuue Hokudielate! Lisle mah 1 
From fall term to end of year..... 6 Laboratory and X-Ray 
Swincipal (parttime) ..........0%.. 1 Laboratory and X-ray Technician. . 1 
MPSA Trt idee cunts cc cees 1 
Bath attendant (2 days week)..... 1 i Nurses 
Clerk (1 day per week)........... CoM SUPELV ISON. ey aie er ree ha uislo its 1 
Kitchen personnel................ May Crr ada tescns vik mMaroinen Walle Wate aie Wb g 4 
Be ey Pi ee SUC ALTCR CATE Una Ge a yi cate b ara la ale 1 
Nia Orderkicsy inno cea ra valeurs 3 
ANNUAL REPORT FOR THE YEAR 1924 
School Statistics 
NMP rLese JaNMaAry) 2, 11924 00252, ciate, olaivab wisleoiblinele Saks ilawlegiae nid vanai's 126 
EEOC ONVEATS vies vile ok Oe cg edie arco MemUleie eae HL Meee owe de dew amies 105 
EMER TOL COUy CULING YEAR Ni se stn, Doses de kte eee ey Cus ah Gla hale edwlaia oes 73 
ROME EMEP AOA tS aiie gts aK Mlb ye sidan od GN Uitavalald A Bele wie Gaede gw ee bes 8 
Cases left school (over ROAVCQrG: Oho me eerie Grete tee Wee Sa asses 4 


Sumer rolnjents | Jecemper 31, 1924. cay a cs sles div wicca « alawin le hare Walnaieles scat 146 
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W ard 
Patients “January. 1, 1924 02... ie \sce: cece Ways apellivwlete oe: hsea.dso-euatlel ee olhglinae an 5 
Admissions during: eat. cya. cit eis value eae ake at 9. 8,'e6 hie; BNE dae 96 
Discharges uring Years oo... ce ks bis!ee up west owe o/s a ate gstelelale gene enn 88 
Patients in ward December. 31,. 1924. 000 0.002224 LE 13 
X-Ray Department 
Laboratory examinations .05 o.oo ie oe eo i 7 
Fluoroscopic ‘examinations. 6 sif. dele dic civi vig be cuisle al din olela cielele nine nena 429 
Nerays taken. sj \eeww ible shale elses! leloiele eal Ul uO Get 1304 


(Plates read by Drs. Allison and Gates) 


In-Patient Department 


Chest examinations: by Dr. Stewart. oc a a i oie dle ae 320 
Chest. examinations by Dr, Moriarty.\. 3... 0-010): ossnien ole alee ne 48 
Eye.examinations by Dr.) Camp, 00 iiy ios cjae sie o's, a 9's aun ola 4 cs 111 
Refractions by Dr. ‘Camp. i.) oi yc oye ce ig os ave «6 insets cg eee 20 
Eye, ear, nose, throat examinations by Dr. Waldron.......... 5 ph alan bas eet 106 
Heart examinations) by) Dr Ziskiny .0)..)V 05 ike oy oad bo oe Cee 108 
Orthopedic examinations by” Dr.) Giessler... 7.) 2. 5 2s 90 
Thyroid’ examinations by Dr. McKinlay. ..4)).... 0... .4i53. ee 116 
Skin examinations. by. Dr. “Butlers... 0004 Goel. kls). ae Ge a 122 
Out-Patient Department 

Chest Clinic Skin Clinic 
Number of new cases registered... 108 New cases...... oa eb ene 657 
Number of return cases registered. 1412 Follow-up examinations........... 488 
Total. attendance 40) Ley elu ae 2220 (Examinations by Dr. Butler) 
Number, oi clinic days 0 si)... peeked Te Heart Clinic 
seta number cases per clinic 12 Cases examined during year..... 224 


(Examination by Drs. Seham 

and Shapiro) (Chest examina- 

645 tions by Drs. Lippman, Platou, 
_ Richdorf, Hancock, Butzin) 


Average number new cases per 
CHIC Gaye Gi, CM a areas © 

Number of initial examinations. . 

Number of follow-up examinations. 749 


THE RELATION BETWEEN THE DIVISION OF PUBLIC 
HEALTH AND LYMANHURST SCHOOL INCLUD- 
ING OUT-PATIENT SERVICE AND OBSERVA- 
TION WARD 


By ELizABETH SPRAGUE, R.N. 


MINNEAPOLIS, Minn, 


Not only is Dr. F. E. Harrington, Commissioner of Public Health and 
Director of Hygiene, but he is, in co-operation with the Department of 
Public Welfare, Director of Lymanhurst School as well. The contact 
which exists between the Division of Public Health and Lymanhurst 
School including Observation ward and Out-patient Department, is made 
through its Tuberculosis Section. The Head Nurse of the Division of 
Public Health is in charge of this section and acts under the direction of 
the Commissioner in supervising the activities of its specialized tuberculosis 
field and clinic nurses. 

Active co-operation with Lymanhurst School begins when a physician’s 
signed report is received at the Division office of a case of juvenile tuber- 
culosis or tuberculosis suspect of school age. The juvenile case is recorded 
in the registration file of active cases. The suspect is filed under a separate 
head until cleared. 

Concurrently with the receipt of these notices a letter is sent from the 
Division office to Lymanhurst School preparing them for the coming of 
the child, who is upon entrance met and made welcome to the new school 
home. A communication which carries with it an explanation of the 
purpose of Lymanhurst School, is sent to the parents. It offers to the 
child, though excluded from his regular school, an opportunity to con- 
tinue his education uninterruptedly. This letter is the child’s passport to 
Lymanhurst School. 

Upon receipt of the exclusion notice by the principal he or she puts the 
necessary machinery into action to bring about the official transfer of the 
child from his own school to Lymanhurst. The child is given a reasonable 
period of time to report at Lymanhurst, but if too long delayed, the 
attendance officer investigates to learn the reason. If the child is too ill 
to attend any school, a school excuse signed by a physician is required 
and if not too ill, it is the attendance officer’s responsibility to see that the 
child does attend school which of necessity means Lymanhurst. This 


* Nurse in Charge of Tuberculosis, Minneapolis Public Health Department. 
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completes the first step in the process of rehabilitation of the child and 
public health protection against a potential menace. 

When the child is finally enrolled as a pupil at Lymanhurst, a Health 
Department nurse is detailed to the task of educating the home folks in 
health matters. Interested in the child, it is customary for the nurse to 
start her interview in the home with questions regarding child’s general 
health, his school progress, or any special ability or quality which the child 
may possess or parents think he possesses. She tactfully leads on from 
one topic to another until she arrives at the subject of health. This gives 
her an opportunity to enlarge upon the superior charm and essentialness 
of health, both mental and physical. She explains that the one unaccom- 
panied by the other is a house divided against itself and, therefore, can- 
not stand. To bring out the best in the child the parents must see that 
health is indispensable. 

As the following and other questions are asked each question is ac- 
companied by related instructions: 


Does the child sleep in a separate bed with plenty of air? How wide 
are the windows open? Does he play in the sunlight every day? Does 
he eat a variety of vegetables daily? What kind and how much? Does he 
eat meat or eggs or both every day? Does he drink milk? How much? 
Does he eat cooked cereals? How much? Does he eat candy? How 
much? With meals or between meals? Does he drink coffee and tea? 
If yes, will he discontinue these? Does he work after school? What 
kind of work? Does he attend movies? Afternoon or evening? Does 
the child prefer to spend his leisure hours indoors or outdoors? How 
often does he bathe? When does he brush his teeth and how? When 
feasible the above questions and accompanying instructions are put to 
the child personally in order that he too may share in the knowledge on 
how to get well and keep well.* 

For educational purposes and as a prevention measure many of the 
Same questions are asked and instructions given to juvenile cases as to 
adult types of tuberculosis. For example: Does the child cough or raise 
sputum? Ordinarily the answer is, no. The nurse then proceeds with the 
following instructions; if the child should cough or raise at any time 
whether from common colds or more serious conditions, make sure that 
he unfailingly covers his nose and mouth with a rag or paper napkin when 
coughing and that any sputum he raises is destroyed by burning, that 
personal intimate belongings are kept separate, dishes boiled, ete. 

Instruction of this kind on juvenile cases is likely to call forth a resent- 
ful “rise” out of those receiving them because as they aver, “My child has 
not lung trouble and cannot possibly be a menace to others.” The little 


* The Health Department is in possession of a fund provided by the Citizen’s 
Aid Society which is used to furnish milk to children who are below par and par- 
ticularly those who are or have been under exposure to one or more adult cases 
of tuberculosis. Coffee and tea drinking is not permitted while receiving milk. 


Between sixty and seventy children are continually receiving one quart a day per 
child. 
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“rise” only indicates that the stab has made them “broad awake” and 
will do no harm providing it is followed with a reassuring explanation of 
its meaning and purpose. Moreover such instruction though it may not 
be needed at the time lays a foundation for proper prevention and estab- 
lishes an attitude invaluable in safeguarding the health of the whole family. 

All contacts in the homes of Lymanhurst children are checked up, par- 
ticularly the juveniles. The Health Department nurse advises examina- 
tion of these and assists in making such arrangements. The Division 
sedan is pressed into service giving those who are willing to be examined 
the opportunity, plus a joy ride to the physician’s office or the clinic. If 
the family needs financial assistance in order to carry out instructions, 
the nurse (with the family’s consent) enlists the co-operation of the 
proper social agency. 

The instructions given by Health Department nurses are repeated from 
time to time and emphasized over and over again on the old psychological 
principle that reiteration of facts tends to fasten the facts more securely 
in the consciousness of the one under instruction. This is humdrum routine 
however and workable to a limited mental saturation point only, beyond 
which it is of little value. The real goal in public health instruction is to 
awaken the subject’s mind and compel him to think (not so easy of accom- 
plishment as the inexperienced worker might suppose). Once accom- 
plished, the battle against preventable disease in the individual is all but 
won. It is the unending zest in this vital game that keeps the nurse’s inter- 
est and enthusiasm at top notch and fortifies her against the probability of 
ever descending into mental slackness herself or permitting her work to 
become mechanical. 

When the time comes, after careful examination by the Medical Staff, 
that the Lymanhurst child is considered sufficiently recovered to return 
to his regular school with perfect safety to himself and to others, the 
Health Department is notified by Dr. J. A. Myers, Chief of Staff. This 
notification includes diagnosis and school recommendation as follows: 
“Juvenile tuberculosis, inactive, recommend return to regular school.” 
Upon the receipt of this report a “blue slip” or permit is issued to the child 
by the Commissioner or his authorized agent to return to his own school. 
Recommendations are sometimes made for Trudeau Open Window School, 
Dowling School for Crippled Children, Lenora Hall Christian Sanatorium 
(Children’s Building at Glen Lake) and Visiting Nurses Camp. Com- 
pliance with these recommendations is optional. 

When a child is discharged from Lymanhurst School, visits to the child’s 
home by the division nurses are discontinued, unless there is special indi- 
cation for continued official surveillance. One unacquainted with our 
system might naturally ask if the child is thereafter left, in a health way, 
to shift for himself. The answer is, no, far from this. The supervisional 
link is unbroken for the school nurse here takes up the ‘Watch on the 
Rhine.” She sees the child very nearly every day in the schoolroom and 
is keen to detect any variation in his appearance or conduct, and acts 
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accordingly. Working with the nurse are the principal and teacher who 
are closely watching every child returned from Lymanhurst to note evi- 
dence of fatigue or lowered efficiency, thus putting forth every effort to 
maintain the standard established by Lymanhurst School. 

Minneapolis is uniquely and it would seem advantageously situated in 
having the Commissioner of Health also the Director of Hygiene. The 
combined position gives jurisdiction over both organizations and over both 
groups of nurses, public health and school, thus making possible a more 
united program. 

Lymanhurst Ward is situated on the second floor of the school building 
and is equipped with nineteen beds which are used for purposes of observa- 
tion and study of special cases. The following report of admissions is 
enlightening as to the demand for this type of ward: 


1922 (irom. opening | date sc) dyno sages) | hese 182 
LOZ. otic dy bi olcosatel etn prksmla le wile elec dh gc Ua 114 
LOZ ing’ ge PLY) Scie ett sip iolanle Gy coat bli foe ene 84 
1925 to April ists. e020 oii clk nee ee 24 

Grand ‘total. oe So ee ee ee 404 


Admissions to Lymanhurst Ward are effected through the Health De- 
partment on the same plan as admissions of all Minneapolis cases to city, 
county and state sanatoria. Admissions are subject to the authorization of 
the Commissioner of Health or his authorized agent. Recommendations 
are accepted from the Chief of Lymanhurst Medical Staff and from other 
physicians if accompanied by a signed diagnosis of tuberculosis or suspect. 

The out-patient service is situated on the ground floor of the Lyman- 
hurst building. The suite consists of two large examining rooms, one 
preparation and history room, and a long hall which is used as a combined 
registration and waiting room. 

There are five examining physicians constituting the out-patient staff. 
The nursing personnel (two nurses) and one clerk are furnished by the 
Health Department. The “first nurse” is stationed in the examining room 
to assist the physician and is responsible for the proper conduction of the 
clinic routine. The “second nurse” is detailed to take temperatures, pulse, 
weights, vital capacity, etc. The clerk registers the children as they come 
into the clinic and assigns them to the history room, the X-ray room, and 
the examining room for tuberculin skin test under instructions of the 
“first nurse.” She keeps tab to see that they do not leave ANG building 
until examinations are complete. 

Plan of clinic procedure: New cases are not given a physical examina- 
tion upon the first visit. The tuberculin skin test is applied, stereoscopic 
chest plates and sinus plates are made routinely on each new case and 
repeated in six months if indicated. History and vital capacity are taken 
on the first visit. Temperature, pulse and weights are checked on first 
and second visits. At the close of the first visit the child is instructed to 
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return the following week on the same day. Upon the second visit the 
doctor makes the physical examination of chest and inspects glands, nose, 
throat, etc. During the interval between clinics the X-ray plates and tuber- 
culin skin tests are interpreted and recorded. Upon the return visit when 
the physician is ready to make the chest examination, all completed reports 
on previous examinations are before him. 

At the close of each day’s clinic, the completed charts are turned over 

to Dr. Myers, Chief of Staff, to be summarized by him and acted upon. 
The report of his diagnosis and accompanying recommendations are 
promptly mailed to the Health office on form H250, over his signature. 
If the diagnosis proves to be “juvenile tuberculosis, active’ Lymanhurst 
School is recommended. If “juvenile tuberculosis, inactive’ continue reg- 
ular school, plus a request that he return in three months for re-examina- 
tion, or in the event that Dr. Myers, finds “no evidence of tuberculosis” 
continuance of regular school is in this instance recommended. 
It is the duty of the “first nurse”? between clinics to go into the homes 
or the schools to read the tuberculin skin tests. This she does by measure- 
ment of inflamed area and color observation which is recorded on the 
child’s chart for the physician’s interpretation. The Health Department 
nurse never lets an opportunity slip by, whatever the purpose of her visit 
to the home may be, to leave with its members some health message. 

As soon as reports like the foregoing are received at the health office 
a letter is sent to the parents (a copy to the school nurse) telling them 
the results of the clinic examinations. The first two paragraphs of this 
letter are here quoted. 


Samu civembear ent. OF Guar ian Gly pnerti Fine ne dost, e a /ai5 « one a : A thorough 
and careful examination has been made of your child by the Medical Advisory Staff 
See byinauiurst. | Lois “eXamination: SHOWS ac. <6 oe ses eed eae wee :. Based. on) the 
findings of this examination I recommend, etc. This information should be conveyed 


to your family physician.” 


The communication is signed by the Commissioner of Health. 


Clinics are held Monday, Tuesday, Thursday and Friday, and are open 
to children 16 years and under, and beyond that age if still attending school. 
Examinations are scheduled by appointments only, which must be made at 
the health office. In the event that appointments are not kept a notice is 
sent to the person responsible which reads: 


re) Bu Ol ay) BIR 8 ee ee eee 
DE eer acre Sil cht alotiie hin vo asks eh cepa ak wane 
Wis is to. leticyou know that .2. ceciss neces eens ey for whom you made an 
appointment at Lymanhurst Out-patient Department, date .......... HOU Be he nike cie ae 


did not report for examination. It will be necessary to renew the appointment if 
you still desire examination for the child.” 
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A tickler file in the health office constantly reminds the nurse what 
children are to return and when. If a child does not report on or near the 
expected date, he is reminded by a telephone call or a visit from the 
health department nurse. 

Juvenile case finding: The division records covering appointments 
made for examinations at Lymanhurst Children’s Clinic for thirteen 
months show the following percentages per organizations : 


Health’ Department jmurses) 8a eae ee 50 per cent 
School), nurses’ iui Wya\ Whe kg cia On ey 29 per cent 
Wasitiny tie sesi cis Uwe Wiel anc Panne capt te aos 2 per cent 
Private physicians, parents, social agencies and 

others, all grouped under one head....... 13 per cent 
Nati indicated: 4) oven una cat. onan eee 4 per cent 


The health department nurses draw their child contacts and suspects 
largely from homes where they are supervising one or more adult cases. 
They uncover previously unknown suspects in various other ways, as: 
through history-taking at the various clinics, both adult and juvenile, 
through contact with social agencies, through friends and neighbors of 
patients they visit, etc. The school nurses draw most of their child 
suspects from the schoolroom. 

This concludes my brief outline of the relation between the Division of 
Public Health (Health Department) and the matchless Lymanhurst School. 
Matchless in that it is the first and, I believe, the only institution of its 
kind in the United States. The idea of the school was conceived by our 
present Commissioner of Health and made a reality through his personal 
initiative and ability to convince others of its unlimited possibilities. 


LYMANHURST—A PUBLIC SCHOOL 


By Florence M. JAmEson* 


Minneapouis, Minn, 


LYMANHURST is a fine example of the co-operation of two city boards, 
the Board of Education and the Board of Public Welfare. These boards 
work together harmoniously and effectively for the benefit of certain 
classes of handicapped children. 

The history of this institution has been so ably handled by Dr. Harring- 
ton, the man who was responsible for its inception, that I shall not dwell 
upon that phase of the subject, but rather consider it from another angle. 

To the minds of many the name Lymanhurst suggests a hospital and 
nothing else. This is quite natural; the building was erected for a children’s 
hospital, and, in fact, a part of it is used for this purpose today. Then, 
too, the pupils are those who have been excluded from other schools 
because their physical condition was a potential menace to their fellow- 
students. 

Despite these facts, is the school life of a child attending Lymanhurst 
essentially different from that of any other public school child? 

To the eye of the visitor no great difference is apparent. One who is 
not acquainted with Lymanhurst might easily be imagined to feel an aver- 
sion toward the school and a reluctance to visit it, assuming that the pupils 
would be pale pitiful little beings going listlessly about their tasks. Several 
persons who have come to see the school with such an idea in mind have 
confessed to being agreeably surprised to find normal looking children 
happily engaged in the ordinary pursuits of the American school child. 

As briefly as possibly I shall endeavor to prove that Lymanhurst is in 
all essentials a public school. First the child is not taken out of his home 
environment. He leaves in the morning, maybe a little earlier, because 
most of our children come by street car; and returns to his home at the 
close of the afternoon session. 

The room in which he begins his daily work is like the one from which 
he was transferred. Its equipment and arrangement are familiar to him; 
there is no suggestion of hospital. The text books are the same as the 
ones he has used. His teacher is an experienced member of the Minne- 
apolis corps who has come to Lymanhurst because of her interest in this 
particular type of child. His meeting with nurse and doctor appointed 
by the Board of Education is not a new experience to him. All public 
and parochial schools have nurses and doctors. His daily program is sub- 
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stantially the same as that of his home school. There are, of course, in a 
school of this type necessary interruptions such as medical and dental 
inspection and treatment, health supervision by the nurses, rest periods, 
and time for showers. . 

One might think these interruptions would interfere with a child’s 
progress and falling below class standards would be inevitable. There 
are, however, three conditions at Lymanhurst which help to compensate 
him for this loss. First the spirit of hearty co-operation and understand- 
ing existing among the hospital staff, superintendent, nurses, and teachers 
tends to minimize the ill effects caused by interruptions to lessons. As 
far as possible the child is taken from classes during study periods only. 
Second: our smaller groups enable us to give to each child the individual 
attention which, in the nature of things, he could not receive in the over- 
crowded classes of many of the regular schools. Third: certain non-es- 
sential subjects are omitted leaving time for the essentials. In these sub- 
jects the children are given the same tests and examinations and the results 
are comparable with those obtained in other schools. 

All grades from the kindergarten through the 8A are represented at 
Lymanhurst, and the distribution of pupils in these grades is about as 
even as that in all the schools throughout the city. The child transferred 
to this school comes with a certain classification from his home school. 
This is accepted without question. Is he able to make substantially the 
same progress here as a normal child would in the ordinary school? Fig- 
ures obtained from the Research Department covering the last eight periods 
of promotions show the following to be true: the average percentage for 
the city is 87.7 per cent, for Lymanhurst 88.4 per cent. This would 
seem to prove that the child does hold his own while here. 

The next question is, what is his measure of achievement when he 
returns to his home school? A study which has been made recently of the 
progress of children checked out answers this question. One hundred 
names were chosen at random from the list of 550 children admitted during 
the four years the school has been in existence. Nineteen of these have 
been withdrawn from the Minneapolis schools for various reasons. 
Eighty-one are still attending the city schools. Of this number 92 per 
cent have received the regular promotions. While this high percentage 
of promotions—4.3 per cent higher than that of the city—may be partly 
accounted for by the fact that the less desirables have been withdrawn, 
nevertheless, it proves in a fairly accurate way that our children while 
making great gains physically lose nothing in scholastic attainment. 

In conclusion it may be interesting to follow the child through his day 
at Lymanhurst. He arrives about 8:30 and at 8:45 receives a bowl of 
cooked cereal, whole milk, and sugar. He then passes to his classroom 
where regular work begins in open window rooms where the temperature 
is below 60 degrees. During the cold weather he wears an Eskimo suit 
over his ordinary clothes and suffers no discomfort from the low temper- 
ature, but rather seems to enjoy it. 
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In the grades from 5 to 8 inclusive the work is departmentalized, one 
teacher teaching the arithmetic, another, the history and geography, and 
still another the English. From 11 to 11:15 is a recess period in which the 
children play out of doors regardless of the temperature. The school 
work then continues until 12:15. The children wash and pass into the 
dining room where a wholesome meal of soup, meat and potatoes, a 
vegetable and dessert is served. The school nurse and a nurse from the 
ward supervise this hour, and endeavor to teach the children good table 
manners and encourage sociability and co-operation. This is the daily 
assembly period of the entire school of 155 children. The last 15 or 20 
minutes is given over to playing the piano and concert singing. 

After dinner comes a rest hour supervised by the teachers. The children 
lie upon comfortable cots in sunny dormitories with the windows wide 
open. In the quiet peaceful atmosphere most of them sleep and all of 
them rest. At 2:15 when they are awakened they make their cots and go 
back to the classrooms for another hour of work, and the nurse takes 
temperatures while the recitation goes on. School closes at 3:15, but be- 
fore they go home they again pass to the dining room where they are given 
uncooked cereal with milk and sugar, cocoa, or whole milk. 

Lymanhurst as backed by the city of Minneapolis looks well to the men- 
tal growth of her children; it places emphasis on the physical side in order 
to help them overcome their handicaps, and in a more unobtrusive way it 
teaches them lessons in patriotism. It teaches them that a great city cares 
for them and tries to prepare them to take their places as citizens of this 
great country. 

Are we too hopeful to say that maybe at twenty-one or thirty these 
checked-out children of the school for the handicapped will sing America 
with a zest that we do not understand and pledge allegiance with an en- 
thusiasm unrestrained to a flag that safeguards not only liberty and the 
pursuit of happiness but life itself! 


AVAILABLE DATA INFLUENCING THE DISPOSITION 
OF THE SUSPECTED TUBERCULOUS CHILD 


By L. F. Ricuporr, M.D:,"PHDS 


MINNEAPOLIS, MINN. 


THE importance of tuberculosis in the life history of a child can be 
properly evaluated only when all the data relative to the child and its 
environment are known. The Lymanhurst out-patient staff has at its 
disposal the knowledge of the individual from other sources than from 
the individual, the parents or the guardians. First, it has at its disposal 
the cumulative knowledge of the public health records and the sanatoria, 
relative to previous infection and open cases in the vicinity of the child 
in question. Second, it has the active co-operation of many agencies. For 
example, the public health nurse who visits a family wherein a case of 
tuberculosis has been reported advises other members of the family to 
be examined. The public health nurse thus works hand in hand with the 
Lymanhurst out-patient nurse, often calling to the attention of the latter 
those cases in whom tuberculosis may be suspected. Through these agen- 
cies exact knowledge of the economic and social conditions in the home of 
the child may be obtained. Other organizations, such as those that have 
assumed the responsibility of caring for the family when the wage-earner 
is stricken with tuberculosis, may refer cases to Lymanhurst. These organ- 
izations have made a careful study of the conditions in the family, and 
they come to Lymanhurst ready to give such information as is neces- 
sary. They are anxious to aid the out-patient doctor in arriving at a cor- 
rect estimate as to whether a case has tuberculosis and what shall be done. 
The sanatoria staffs also realize that when they admit a member of a fam- 
ily, the other members, particularly the children should be investigated. 
Such children in Minneapolis may be referred to Lymanhurst, and again 
the sanatoria are ready to open their records to determine whether the inde 
vidual in its care was a menace to those about him before admission. This 
does not mean only a statement of positive or negative sputum but also a 
statement as to responsibility shown by the patient in protecting others; or 
at times, whether the patient was aware of the fact that he had tuberculosis 
and therefore took proper precautions. 

Last is the information from the school. This involves a very close 
personal touch with the child suspected of tuberculosis. The teacher and 
school nurse can tell fairly accurately, by the behavior, the habits of dress 
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and school attendance, the type of home from which the child comes. The 
school physician may find evidences of fatigue, undernutrition, and foci of 
infection. The family physician on further examination of the child, on 
the recommendation of the school physician, may suspect tuberculosis and 
send the child to Lymanhurst to confirm his impressions. The impartial 
opinion of the above individuals interested in the child coming to Lyman- 
hurst, serves to complement the often biased history of the individual or 
parent. 

The above is a résumé of the available knowledge which a child may 
present on his admission to the out-patient department. On his first 
visit, data relative to his identification, age, sex, color, school attended 
and grade are recorded on the printed history sheet. General information 
as to past and present health and detailed and particular information as 
to possible exposure to tuberculosis, and symptoms indicative of the dis- 
ease are next noted. The weight, height and vital capacity are then taken 
and average standards for weight and vital capacity per height and age 
calculated and recorded on the chart. The importance of these last are 
subject to considerable discussion. Many question the adequacy of the 
present standards of height, weight and vital capacity in the child. Work 
such as that of Noeggerath indicates little change in the tuberculous 
child in weight and height. The Lymanhurst staff realizes the need of 
careful interpretation and also the need of further study. This applies 
also to the effect of intercurrent disease. Noeggerath claims that inter- 
current disease is not important. The common belief among physicians is 
that measles, flu and pneumonia play a role in activation of tuberculosis. 
Again, as to symptoms suggestive of tuberculosis in the child, which ones 
are pathognomonic, or when are certain symptoms pathognomonic? Cer- 
tainly the symptoms in the child are not those of the adult, because the 
tuberculous involvement is different. It is different in the child below two, 
between two and ten, and after ten years. In infancy it is often of the 
meningeal and miliary types, and the clinical course is rapid and fulminat- 
ing ; from two to ten it is usually of the glandular type, or with involvement 
of the skin or bones, and the clinical course is more chronic. After ten 
years, the adult type of parenchymatous lung involvement may be noted. 
As Cruikshank stressed in his report of the problem of tuberculosis in 
Toronto children, we have thus far trained the adult to be careful but have 
not given sufficient attention to those below fifteen years of age. For this 
reason, he thinks, the mortality of those under fifteen years has not been 
reduced to a minimum. This means that in order to differentiate tubercu- 
lous and non-tuberculous conditions, a special study of this period is neces- 
sary. A complete history (stressing the habits, the food, the past history ) 
and a minute investigation of the present illness are essential to the study 
and understanding of the symptomatology of tuberculosis in the child. 

Inasmuch as such men as von Pirquet, Langer, Hamburger, and Cal- 
mette, abroad, stress the value of the tuberculin test, either cutaneous or 
intra-cutaneous, and since there is a concurrence of opinion as to the 
value of tuberculin in diagnosis among American pediatricians, a tuberculin 
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test is done on every child. As has been shown by various workers, the 
tuberculin tests have their limitations. Certain diseases such as measles 
and influenza may depress temporarily the power of the body to give a 
positive tuberculin reaction. At other times, a positive reaction may 
occur following an illness. The relation of these intercurrent infections 
to tuberculosis, or the tuberculin reaction, is not a settled question. Of 
course, with cachexia and severe types of tuberculosis the tuberculin tests 
may be negative. If, however, the above factors are excluded, inter- 
current disease and cachectic disease (whether tuberculous or non-tuber-_ 
culous) the remark of Bell is apropos that a negative tuberculin reaction — 
(except in the first two years) is of more diagnostic value than a positive 
tuberculin reaction. As to the repetition of tuberculin tests, this clinic 
agrees with A. Reuss that when questionable or negative reactions are 
obtained, the test should be repeated. The von Pirquet cutaneous tu- 
berculin test is done routinely in this clinic, because of the convenience of 
application and less objection by patients. Studies have been made at 
Lymanhurst to determine the reliability of both the intra-cutaneous and the 
cutaneous tests, and it is hoped that ultimately both these tests may be used 
as indicated. Children remaining in contact with tuberculous adults are 
tested at intervals, keeping in mind the incubation of four to eight weeks 
as shown by Langer and others. After the application of the von Pirquet, 
the child, unless his condition is such as to demand immediate attention, is 
sent to have X-ray of chest, sinuses, long bones, or spine, as indicated by 
recommendations from the outside physician or by the history. In one 
week the patient returns and his weight, height, temperature, are taken 
again. This checks errors and shows progress, which, in a questionable 
case, is of the greatest value. The extent of the reaction to the tuberculin 
test is measured by the clinic nurse forty-eight hours after the application, 
and the doctor confirms this finding by examination at one week. As has 
been noted by members of this staff and of the Glen Lake Sanatorium 
staff, pigmentation of the skin in positive reacting individuals may he 
present for weeks or months after the application. 

The patient is now brought to the doctor for examination. The nurse 
has written her observations on the chart beforehand, or, if necessary, 
talked to the doctor, giving him information which she deems important. 
The doctor reviews the entire chart, amplifies the history, notes the pig- 
mentation of the tuberculin reaction, and proceeds to the examination. 
This examination is usually done by a doctor with special training in 
diseases of children; he aims to differentiate tuberculous or non-tuberculous 
disease and properly refer the patient if tuberculosis is not con- 
sidered to be the cause of the patient’s incapacity. This involves par- 
ticularly the exclusion of the causes of fatigue and under-nutrition ; also, 
the differentiating of foci particularly in the teeth, tonsils and sinuses from 
tuberculosis. The examining doctor must consider such factors as ovef- 
work, over-stimulation, unhygienic surroundings, bad habits of eating and 
sleeping, or peculiar behavior. He must remember in his chest examina- 
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tion that the child below ten years rarely has apical tuberculosis; that the 
findings of slightly diminished percussion note or increased breath sounds 
are not as important in the child as in the adult ; that the evidence of enlarge- 
ment of hilus glands may accompany diseases other than tuberculosis. With 
the above in mind, the findings on examination are checked with the X-ray 
findings. This is done after the physician has made his examination. 
Often the physician may still be unable to decide whether a patient is to be 
considered as tuberculous. Observation may be necessary over a period of 
several months, or the presence of fever checked by taking temperature in 
the morning and evening for several weeks. Further studies, X-rays and 
tuberculin tests may be necessary to show progressive changes. . The 
sputum may be examined for the tubercle bacillus. The repeated examina- 
tions and the many checks make possible a better understanding of the 
child’s condition and its relation to tuberculosis. This is, indeed, an attempt 
to study the Koch’s bacillus in its true setting with its varied background, 
in order properly to interpret its importance in the child. 
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THE PHYSICAL DEVELOPMENT OF (SUSE 
TUBERCULOUS SCHOOL CHILDREN 


By C. K. Petrer, M.D. anp R. E. Scammon, M.D.* 


MINNEAPOLIS, MINN. 
(Abstract) 


A stupy has been made of the interrelations of body-weight, stature 
and age in a group of tuberculous and suspected tuberculous school chil- 
dren examined in the out-patient department of Lymanhurst. A total of 
some 2500 individuals were studied. The sexes were approximately 
equally distributed in this group. Three hundred of the children were 
later admitted to the in-patient service with a diagnosis of tuberculosis or 
with sufficient symptoms to warrant further observation. 

The records of these children were studied by comparison with the 
usually accepted norms for age and weight, age and stature and age 
weight and stature, by means of numerical computation and graphic 
analysis. In general, it was found that this population was equal to or 
slightly above the usual quoted norms for stature for age and only 
moderately below these norms for weight for age, but it was distinctly 
below the norms for weight for stature and for weight for stature and 
age. It is probable that the relative large stature for age, noted in this 
group, is characteristic of the general population from which it is drawn. 
This observation emphasizes the need of establishing local standards of 
the physical development of children particularly in those districts which 
have a distinctive racial make-up. 
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THE RELATION BETWEEN THE D’ESPINE SIGN AND 
BRONCHIAL GLAND ENLARGEMENT 


By F. G. HEDENsTRom, M.D.* 


Minneapotis, Minn. 


CONSIDERABLE has been written on the value of the d’Espine Sign as a 
means of diagnosing bronchial adenopathy; but little data have been 
collected supported by X-ray findings. 
d’Espine’? described the sign in 1907, and noted, that the tracheal 
character of whispered voice normally ceased at the first dorsal vertebra. 
He regarded a prolongation of whispered voice below the first dorsal 
vertebra as positive evidence of bronchial gland enlargement. 

_ Gray* reported 40 positive d’Espines in 139 cases, unsupported by X-ray 
and believed the sign significant of bronchial adenopathy. 

Stoll* *» ® found the d’Espine positive 80 times in 168 cases. The von 
Pirquet was positive in 66 per cent of the d’Espine positive cases, and in 
28 per cent of the d’Espine negative cases. 

Reviere’ regards the d’Espine of secondary value to percussion in diag- 
nosis of bronchial adenopathy. 

Floyd, Boutwell and George® conclude that the d’Espine is of secondary 
importance after finding the X-ray negative in 40 positive d’Espine cases 
in a series of 78 cases. 

Bloom® considers the d’Espine a valuable aid in diagnosis of bronchial 
adenopathy after studying 17 cases supported by X-ray findings. 

Anderson’ found 25 d’Espine positive cases in a series of 90 children 
at Lymanhurst School. Enlarged hilus glands were present in 60 per 
cent; the d’Espine being negative in 21 per cent of this group. 

The following study was made from 1000 children, 554 males and 446 
females, examined in the out-patient clinic at Lymanhurst School. Stere- 
oscopic chest plates were made of each case, and interpreted by the at- 
tending radiologists. The 815 cases positive by X-ray were classified 
as slight, moderate, and marked enlargement of bronchial glands. The 
227 d’Espine positive cases were determined by having the patient whisper 
“thirty-three.” 

The sign was considered positive only when prolongation of the whis- 
_pered voice was present to or below the fourth dorsal spine. 

The following table illustrates the percentage relation of X-ray findings 
to the d’Espine positive, and d’Espine negative cases; and includes slight, 
moderate and marked enlargement of bronchial glands. 
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1000 Cases Examined 


227 D’ESPINE POSITIVE CASES 773 D’ESPINE NEGATIVE CASES 
IN Orang sR oe ei energy toate 5 per cent. 22 per cent. 
Bilateral calcified and enlarged.. 56 per cent. 37 per cent. 
Bilateral calcified glands. ... .. 15 per cent. 12 per cent. 
Bilateral enlarged glands........ 11 per cent. 11 per cent. 
Right calcified and enlarged..... 9 per cent. 5 per cent. 
Right: calcified glands.) Paw) T pericent: 5 per cent. 
Right enlarged glands........... 1 per cent. 4 per cent. 
Left calcified and enlarged...... 1 per cent. 2 per cent. 
Left calcifiedi glands icine, heres Ww ek Der Cent 1 per cent. 
Left! enlarged) glands j.0. vn ewe te 1 per cent. 1 per cent. 
Positive: von) (Pirquet.. e)39 eur « 58 per cent. 27 per cent. 


Of the above group of cases moderate or marked enlargement of bron- 
chial glands were present in 25 per cent of the d’Espine positive cases; 
while moderate enlargement occurred in 1.6 per cent of the d’Espine neg- 
ative cases. No cases of marked enlargement occurred in the negative 
d’Espine cases. 

The von Pirquet was positive in 58 per cent of the d’Espine positive 
cases, and in 27 per cent of the d’Espine negative cases. ~ | 


SUMMARY 


Definite bronchial gland involvement was found in 25 per cent of the 
d’Espine positive cases, and definite gland involvement in 1.6 per cent of | 
the d’Espine negative cases. These findings indicate the d’Espine deserves 
to be regarded as being of some value in diagnosing bronchial adenopathy. 
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A CONSIDERATION OF THE EXTENT OF THE NOR- 
MAL VARIABILITY OF THE VITAL CAPACITY 
OF THE LUNGS OF CHILDREN 


By CuHeEster A. STEWART, M.D., Ph.D.* 


Minneapo.uis, MInn. 


THE approximate probability or distribution curve for the vital capacity 
of the lungs of 2469 children is sufficiently symmetrical to justify deduc- 
tions concerning the probability as to the range of normal variability of 

the vital capacity of the lungs of children. It is known that when the 
probability curve for data corresponds to the symmetrical type of mathe- 
matical probability curve, under such circumstances the determination of 
the probable error of the data establishes limits within which about 50 
per cent of all observations taken at random can be expected to fall. Also 
roughly 25 per cent of the cases will be above and 25 per cent below the 
limits established by the probable error of the data. Since the probability 
curve for the combined data including all height groups apparently does 
not differ significantly from those derived for each height group, it is con- 
sidered safe to assume that the same feature of probability applies to 
each height group. Consequently the determination of the probable error 
of the data for each height group no doubt establishes limits within which 
approximately 50 per cent of the cases will probably fall were observa- 
tions obtained upon a large number of comparable cases. The limits of 
variability established in this manner are probably sufficiently accurate to 
prove of practical clinical value. If a single observation is obtained one 
may thus readily classify the individual as to his standard of physical 
fitness at least so far as the vital capacity is concerned. Should the indi- 
vidual’s vital capacity fall below the limits established by the determina- 
tion of the probable error for the observations for corresponding height, 
this individual immediately falls into the group representation of the 
poorer 25 per cent of the child population. 
_ The probable error of the data may be computed by means of the 
formula 0.6745 * S.D. where S.D. is the standard deviation. Since the 
standard deviation (S.D.) for the observations upon Minneapolis children 
grouped according to standing height was determined by Stewart ’22, the 
zone into which 50 per cent of the observations may be expected to fall was 
easily computed by means of the above formula. This zone is represented 
graphically in a separate publication and includes an area ranging in gen- 
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eral about eight per cent above and eight per cent below the average vital 
capacity at each standing height. Deviations greater than eight per cent 
below the expected normal places a child in a group representative of the 
inferior one-fourth of the child population in this respect. 

At this time it might be well to mention that while children falling into 
the inferior 25 per cent group should be carefully examined to exclude 
disease of the heart or lungs as being responsible for their low vital capacity 
reading, nevertheless, children representative of the other groups are not 
necessarily in perfect health merely because the vital capacity is normal, 
for occasionally this measurement may be normal even in the presence of 
diseases of the heart or lungs of serious potentialities. 


THE VITAL CAPACITY OF THE LUNGS OF CHILDREN 
HAVING MASKED JUVENILE TUBERCULOSIS 


By Cuester A. STEwart, M.D., Ph.D. 


Minneapotis, MINN. 


Tue vital capacity of the lungs of 248 children have masked juvenile 
tuberculosis averaged slightly below the expected normal for corresponding 
height and weight at the time of their admission to Lymanhurst School for 
Tuberculous Children. The deviation below normal for the combined 
group was not beyond the limits of normal variability. 

Following varying periods of care at Lymanhurst of considerable dura- 
tion the final average vital capacity of the lungs was distinctly improved, 
but in general averaged slightly below normal. 

The moderate reduction in vital capacity present at the time of the 
admission of these children to the Lymanhurst School was probably due 
in part to their general undernutrition and probably to the presence of 
enlargement of tracheo-bronchial lymph nodes. Of the two factors under- 
_ nutrition was considered the more important. 

The beneficial results of the care given these children at Lymanhurst is 
reflected by the improvement of the vital capacity lungs as well as by the 
_ improvement in nutrition. 


* Consulting Pediatrist, Lymanhurst Hospital for Tuberculous Children. 
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MASKED JUVENILE TUBERCULOSIS 


By Hyman S. Lippman, M.D.-* 


MINNEAPOLIS, MINN. 


Tue diagnosis of tuberculosis in childhood is not very difficult if the 
lungs, bones, joints or meninges are involved. The problem becomes more 
complex, however, when one attempts to pronounce a child tuberculous 
who shows few physical findings of the disease. 

In our work, in the out-patient department at Lymanhurst, we are 
called upon to examine many children who have been exposed to tuber- 
culosis. A big percentage of those examined are normal; they show 
no subjective or objective findings suggestive of tuberculosis. 

Of 836 children examined between June 1923 and June 1924, 107 or 13 
per cent showed enough evidences in their -history or findings to warrant 
a diagnosis of suspected tuberculosis. This study is concerned with an 
analysis of these cases, to find those who were actively tuberculous, but 
in whom the physical findings were masked. 

This form of tuberculosis called the masked juvenile form by Chadwick, 
has received too little attention in the literature. Chadwick, Hawes, 
Cooke and Hempelmann recently have discussed the subject quite thor- 
oughly; they appreciate the difficulty in diagnosis and emphasize the im- 
portance of the subjective findings as compared to the objective. 

After a careful analysis of the findings in the 107 cases of suspected 
juvenile tuberculosis, 18 were found who could with reasonable sureness 
be called the masked juvenile form. The remainder were composed of 
children with active or healed tuberculosis of the lymph nodes, bones or 
joints. These 18 were chosen after several months of observation at the 
Lymanhurst school, during which time they were repeatedly subjected to 
the commonly accepted methods for making a diagnosis of tuberculosis. 

Sixteen of the 18 were exposed to active tuberculosis. Chadwick claims 
that a child who has been intimately exposed over a long period has been 
infected, though not necessarily diseased. This is reasonable since tubercle 
bacilli are so prevalent and children are so susceptible. The lower the 
resistance of the exposed child, the more apt is he to develop a tuberculous 
disease. 

Kighty-five per cent of the group had had measles, 50 per cent had had 
influenza, 50 per cent pertussis and 40 per cent pneumonia. 

Fatigue was a complaint in 100 per cent of our group. This has been 
emphasized by others as being constant in juvenile tuberculosis. When 
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this is associated with failure to gain in weight, it has an added sig- 


nificance. Our group tired easily; they preferred to stay in rather than 


play with their friends. When they did get out and exerted themselves, 


they tired more readily than did their playmates. 


Other complaints such as catching cold easily, cough, chest-pain and 
fever were not commonly present. 

The appetite was good in half the cases and poor in the other half. 
Nervousness and emotional disturbances of various sorts were occasionally 


~ mentioned. 


Appetite and nervousness are intimately associated with the social and 
hygienic surroundings. Most of our children come from the poorer fam- 
ilies where the conditions of living were often found to be deplorable. 


Often the family was broken up by the death or illness of a tuberculous 


parent. Usually the children were out on the streets till late at night, were 


fed poorly prepared meals and slept in overcrowded, poorly ventilated 


rooms. Living under such conditions, nervousness, poor appetite and 
fatigue might easily be present in the absence of any infection. 


On physical examination, the outstanding finding was malnutrition. All 


except two were undernourished and poorly developed. They had poor 


muscle tone and posture. According to the Baldwin tables recently pub- 
lished, the average child was 9.6 per cent underweight for his height. 
Thirty-three per cent were between 14 and 21 per cent underweight. 


_ Baldwin’s figures are more conservative than those of Emerson and 


Manny. When the latter tables were used the average malnutrition was 
12.5 per cent. 

The d’Espine sign was reported positive in one case, but no enlarged 
glands were seen in the X-ray in this instance. Examinations of the heart, 
lungs, abdomen and extremities failed to show findings of significance. 

Roentgenograms were routinely made. Slight or moderate enlargement 
of the bronchial lymph nodes were reported in 75 per cent of the chil- 


dren; findings which do not vary from those seen in the average school 


child. If the picture showed marked enlargement of the hilus glands, 
the case was not included as a masked form of tuberculosis and classified 
as gland tuberculosis. In nine cases a primary focus could not be seen; in 


three it was present and in six no mention of primary focus was made— 


4 


presumably because it was not noticed. 

The von Pirquet test was positive in 100 per cent of this group of 
children. We feel that unless a positive tuberculin test can be demon- 
strated, the diagnosis of juvenile tuberculosis cannot be made. After one 
has ruled out a recent acute infection, especially measles, and has repeat- 
edly tested the individual with different strengths of tuberculin, human 
and bovine, obtained from several sources, the tests should be positive or 
tuberculosis should not be diagnosed. 

Analysis of the daily temperature records of all the children at Lyman- 
hurst shows that they can be roughly divided into three groups. 
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1. Temperature always below 99 degrees. 
2. Temperature often above 99 degrees. 
3. Temperature usually above 99 degrees. 


Chadwick states that 99.4 is a normal temperature for the school child. 
If by that he means an occasional elevation to 99.4, we can agree with him, 
If this occurs often, or if it is the usual thing, we feel that the child 
is not normal, and extensive search for foci, especially sinuses should 
be made. 

Of the 18 children in this study, 80 per cent belonged in the second and 
third groups. In only 20 per cent, did the temperature always remain 
below 99 degrees. Other foci of infection, chiefly infected tonsils, sinuses 
and teeth were absent in all the cases. One child who had been actively 
exposed, presented findings closely resembling juvenile tuberculosis, and 
would have been so diagnosed but for an X-ray of the sinuses which 
showed a definite maxillary involvement. 

The objective findings in our group may be summed up as malnutrition, 
poor muscle tone and posture, a positive tuberculin reaction, a frequent 
slight temperature elevation and the absence of any other foci of infection. 

It is often surprising to note the rapid gain in weight of the children 
after a few weeks in school where their diet and rest are carefully super- 
vised. When they are given alternate periods of rest and activity, they 
do not tire so easily; their reserve is not overstepped. Chadwick has 
noted that his school children, even though properly nourished at home, fail 
to gain during vacation periods; he accounts for this by their over- 
active exertions without sufficient rest in between. 

About 50 per cent of our group were languid, listless children. The 
others showed the usual variations in tendency to mix and play with others. 
Those who were especially listless and seemed to react poorly to being up, 
were placed in the ward for more careful observation. 


DISCUSSION | 


Cooke and Hempelmann found 75 per cent of their cases of masked 
juvenile tuberculosis gave a positive complement fixation test. They feel 
that this test is a sign of clinical activity and therefore represents more 
than the von Pirquet reaction. In their study of proved active tubercu- 
losis, 82 per cent had an active compliment fixation test. They stress 
the importance of unexplained fever in the diagnosis of masked juvenile 
tuberculosis. 

If the complement fixation test or the ring test as advocated by Larson 
are reliable methods for determining an actively tuberculous lesion, they 
will serve of inestimable value in the diagnosis of the condition under dis- 
cussion. These tests were not tried on our cases, but will be done in a 
later study of a similar nature. 

If a child is getting along well, shows no signs of fatigue and is but 
slightly undernourished, he should not be diagnosed as masked juvenile 


HYMAN S. LIPPMAN, M.D. 287 


tuberculosis, even though his Pirquet is positive and he has been actively 
exposed. This child has been infected with tubercle bacilli or may have 
had a tuberculous disease in the past, but with no subjective signs, the 
infection is most likely arrested. The fact that the subjective signs are 
wanting, automatically rules him out of the group of masked juvenile 
tuberculosis. He should be classed as arrested juvenile tuberculosis. 

At least as many cases as those reported in this study were found, who 
might have been diagnosed as masked juvenile tuberculosis were it not 
for the fact that they harbored definite foci of infection. Infected teeth, 
tonsils and sinuses may likewise cause fatigue, malnutrition and tem- 
perature. 

Even though a child has been exposed to tuberculosis and has a positive 
tuberculin test, one cannot determine whether the tuberculous process or 
the foci of infection are responsible for the symptoms. To be sure, tuber- 
culosis may be the important factor of the two, but, until the foci have been 
removed, one can only suspect this. Such children, then, must be diag- 
nosed as suspected juvenile tuberculosis. Their foci should be removed, 
and they should be kept under observation. If, after these complicating 
factors have been removed the subjective symptoms persist, we are very 
likely dealing with a case of masked juvenile tuberculosis. 

It is well to be on the lookout for sinuses in children with vague symp- 
toms. Huenekens has recently emphasized the importance of the max- 
illary sinus as an overlooked focus of infection in the child. 

To summarize we feel that masked juvenile tuberculosis should be 
diagnosed on the basis of the following factors. 

1. History of. exposure to tuberculosis. 

2. History of fatigue, manifested by tendency to tire easily, restless- 
ness and irritability, poor appetite and a languid and listless disposition. 

3. A positive tuberculin test. 

4. Malnutrition. 

5. A moderate temperature elevation. 

6. Absence of other foci of infection. 

If any organ is known to be infected with tuberculosis, the case is no 
longer masked and is to be classified as tuberculosis of the organ involved. 

If other foci of infection are present, a patient otherwise diagnosed as 
masked juvenile must be classified as suspected juvenile tuberculosis. 

__ As soon as subjective symptoms disappear, we are no longer dealing 
with masked but with quiescent or arrested juvenile tuberculosis. 


THE RESULTS OF OPHTHALMOLOGICAL EXAMINA- 
TION IN FOUR HUNDRED TUBERCULOUS 
CHILDREN 


By WaLTER E. Camp, M.D., F.A.C.S.* 


MINNEAPOLIS, MINN, 


Tue object of this paper is to summarize briefly the results of the 
examination of the eyes of four hundred pupils at Lymanhurst School for 
Tuberculous Children, varying from five to nineteen years of age. In 
recent years attention has directed to pathological changes occurring in 
the eyes of children and young adults which are due or supposedly due to 
tuberculosis, either directly or indirectly. The pathological changes may be 
due to localized tuberculous lesions in the eye or may be the result of local 
or diffuse tuberculous lesions in other parts of the body. 

Tuberculous infection of the eye may be primary or secondary in origin. 
Primary ocular tuberculosis always begins as a conjunctivitis which later 
may involve the eyeball proper. Secondary ocular tuberculosis usually 
begins as an infection of the uveal tract (iris, ciliary body and choroid) 
which later may involve the cornea, retina, optic nerve and other structures 
by direct extension. 

Vertoeff in 1907 described a chronic recurring form of scleritis and 
sclerokeratitis affecting healthy adults which he attributed to systemic 
tuberculosis. In recent years it has been proven that these cases are caused 
by focal infections and not tuberculosis. ; 

The commonest ocular manifestation of systemic tuberculosis is phlycten- 
ular or eczematous conjunctivitis and keratitis. The phlyctenules are foci 
caused by the action of tubercle toxins upon the affected tissues, 1. e., the 
conjunctiva and cornea, and depend upon the phenomenon of anaphylaxis. 

Tuberculosis is one of the chief causes of recurrent hemorrhage into the 
retina and vitreous. Noll (1907) was the first to describe this condition. 
Later Kipp (1909), Axenfeld (1910), Jackson and Finnhoff (1919) and 
Finnhoff (1922) reported similar cases. These hemorrhages occur in 
young adults, chiefly males, who may otherwise be. strong and well. Ac- 
companying the retinal hemorrhages or possibly preceding them, are white 
or yellowish-white masses of infiltration around the retinal blood vessels 
chiefly the veins. The hemorrhages and exudates if small may com- 
pletely disappear, leaving no visible trace with the ophthalmoscope. If 
however the hemorrhages are large or massive the retina may become 
detached, the hemorrhage may extend into the vitreous, or detach the 
vitreous forming a subhyaloid or preretinal hemorrhage. ‘These severer 
forms of retinitis are always followed by bands or organized tissue forming 
a retinitis proliferans. 
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SUMMARY OF EXAMINATION 


1. Refractive Errors—Visual Acuity. 

Of the 400 children examined, visual acuity determinations were made 
on 376. Of this number 278 (74 per cent) had vision of 6/6 (20/20) 
or better in each eye. The remaining 26 per cent had visual acuity of 
6/7 (20/30) or worse in one or both eyes. Five children had strabismus 
with amblyopia exanopsia. ‘The majority of the refractive errors were 
only of moderate degree. It was necessary to put only one child in the 


 sight-saving classes because of a high degree of myopia. 


2. Objective Signs of Evestrain. 


Of the total number examined only 27 or approximately 7 per cent 
showed objective signs of eyestrain. The objective signs found were as 
follows: Blepharitis, marginalis 15; recurrent styes 3; subacute or chronic 


conjunctivitis 9; only 12 or 3 per cent of the children were found to be 


wearing glasses at the time of examination. 


3. Ocular signs of Local or General Tuberculosis. 

Six children or 15 per cent had ocular signs of tuberculosis. Five of 
these had phlyctenular conjunctivitis or keratitis or corneal scars from 
healed phlyctenular ulcers. One child had a small tubercle of the iris. The 
incidence of ocular involvement in tuberculosis is very low, the common- 
est manifestation being phlyctenular kerato-conjunctivitis. I have not 
found in the literature any data as to the frequency of phlyctenular 
kerato-conjunctivitis in juvenile or adult tuberculosis. Blair (1924) states 


that 2 per cent of all cases at the University (Pennsylvania) eye clinic 


dispensary are phlyctenular kerato-conjunctivitis. If accurate histories 
were available or the patients could be observed over a longer period of 
time I am sure our percentage of phlyctenular conjunctivitis would be 
greater. Blair reporting on a series of 305 cases of phlyctenular kerato- 
conjunctivitis found 88 per cent gave positive tuberculin reactions. Other 
observers have found positive reactions varying from 70 per cent (Igers- 
heimer) to 100 per cent (Bednorsk1). 

None of the children examined at Lymanhurst showed evidence of 
retinal tuberculosis such as hemorrhages into the retina and vitreous- 
chorioidal or retinal tubercle. 

Teal and Woodward (1923) described changes in the retina which they 
believe are early signs of retinal tuberculosis. These changes consist of 
areas resembling shot silk; pale straw-colored areas along the retinal ves- 
sels; fracture lines in the vitreous appearing and disappearing with move- 
ment of the ophthalmoscope ; hyperemic disc; beaded veins, etc. Many of 
these changes described by Teal and Woodward are normal variations 


found in different individuals ; some are mechanical in origin due to reflexes 


from the ophthalmoscope and have nothing to do with tuberculosis. 


A CARDIAC SIGN OF BRONCHIAL NODE 
ENLARGEMENT 3 


3y THOMAS ZISKIN, M.D.* 


MInneaAPo.uis, Minn. 


TuBEercuLosis of the bronchial glands is the most common form of 
tuberculosis found during childhood and its recognition as a clinical entity 
is of the utmost importance. ‘The clinical signs, however, are not many 
and in some cases may be entirely absent so that the diagnosis of this 
condition becomes very difficult. The only signs which point definitely 
to glandular tuberculosis are those related to glandular enlargement and 
various methods have been suggested to facilitate the recognition of the 
signs of glandular enlargement. In 1889 d’Espine called attention to the 


fact that a whispered sound following the spoken voice may be heard in ~ 


some patients over the spinous processes of the thoracic vertebrae. He 
considered this to be the earliest physical sign of enlargement of the 
bronchial lymph glands. Various conclusions have been drawn by clin- 
icians as to the value of this sign. Some attach great importance to it 
while others consider it of very little value. The committee on medical 
research of the National Tuberculosis Association after a thorough study 
has concluded that the sign is of little value. 

In 1922 in a study of cardiac signs in tuberculous children made at the 
Lymanhurst School | was impressed with the frequency of the presence 
of a rough systolic murmur at the base of the heart in these children and 
concluded that this murmur was probably caused by bronchial gland 
enlargement. In a series of cases reported at that time this murmur was 
present in 81 per cent of the cases showing bronchial gland enlargement 
by X-ray and in 21 per cent showing no bronchial gland enlargement by 
X-ray, while d’Espine’s sign was present in only 70 per cent of the cases 
showing bronchial gland enlargement by X-ray and in 53 per cent of the 
cases showing no bronchial gland enlargement by X-ray. 

The present series consists of 273 additional cases and the results 


obtained are practically similar to the previous series. A rough systolic 


murmur varying in intensity and in length was heard at the pulmonic area 
in 81 per cent of the children showing bronchial gland enlargement by 
X-ray. The murmur was absent in 61 per cent of the children showing 
no bronchial gland enlargement by X-ray. 

Thayer in a discussion of systolic cardiac murmurs states that they may 
be heard very frequently in women and boys and are heard usually at the 
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apex and the pulmonic area. Among 30 normal schoolboys in the second 
decade he found systolic murmurs present at the pulmonic area in 60 
per cent and in 43 per cent also at the apex. He believes that. these 
murmurs are caused by an impingement of the pulmonary artery or the 
conus arteriosus directly upon the chest wall. In this way a narrowing of 
the lumen occurs and the murmur results. We know that a murmur can 
be produced experimentally by pinching a rubber tube through which 
water is flowing rapidly. Beyond the point of constriction a murmur may 
be heard. Similar conditions may be produced also by the pressure of 
enlarged and calcified glands against the pulmonary artery or conus. , In 
children these vessels are of great elasticity. I believe therefore that the 
_ presence of a systolic murmur at the base of the heart in children may be 
_ due to the presence of enlarged bronchial glands. In adults with advanced 
tuberculosis we hear very frequently a rough systolic murmur at the pul- 
monic area, and I believe that here also the murmur is produced by the 
pressure of enlarged bronchial glands. 

The presence of this murmur in children should be considered as a 
sign of bronchial node enlargement and should cause us to search diligently 
by means of the X-ray and other methods for the presence of tubercular 
infection in these glands when the clinical signs are suggestive and other 
signs are masked. 
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SURGERY OF NON-TUBERCULOUS LESIONS IN 
TUBERCULOUS PATIENTS 


By STanLey R. Maxerner, M.D., F.A.C.S.* 


MINNEAPOLIS, MINN. 


(Abstract ) 


ONE must constantly bear in mind that people with tuberculosis are 
subject to the same general diseases that other people may have. The 
writer has seen appendicitis complicating bad fracture, pregnancy and tu- 
berculosis go on to perforation undiagnosed, when it would have been 
promptly recognized alone. 

In an experience with 350 sanatorium patients during the past two and 
one-half years he has operated on a number of acute and chronic condi- 
tions including appendicitis, cholecytitis, gastric ulcer, herniae and viscero- 
parietal adhesions. 

All operations were performed under local anesthesia without mortality 
and in no case was there any ill effect upon the patient’s tuberculosis. A 
great improvement in the weight and general health following these 
operations was the general rule. Several interesting case reports are 
incorporated. 
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CASES PRESENTING TUBERCULOUS DISEASE WHICH 
HAS ADVANCED BEYOND THE STAGE ACCEPTED 
FOR TREATMENT AT LYMANHURST 


Bye ol ens IM Bi) ( Lorey* 


MINNEAPOLIS, MINN. 


THE tuberculous child presents possibly a greater problem at this time 
than ever before. Many interesting and productive studies have been 
carried out in his behalf, yet there are certain points relating to his in- 
fection and his disease which have not, as yet, been explained in a manner 
which can command universal acceptance. Fortunately, however, our 
ways and means of detecting tuberculous disease, and our methods of 
treatment are fairly well agreed upon. We know that tuberculous infec- 
' tion often occurs in the early months of life, and with increasing age we 
find an increasing proportion of infected individuals. Hamburger, of 
Vienna, found in a large series of postmortem examinations in children 
dying of diseases other than tuberculosis that 44 per cent of children at 
the age of 6 years showed definite evidence of tuberculous infection. He 
found that 77 per cent had been infected by the fourteenth year. Soder- 
strom,! of Helsingfors, has recently reported a study of 1500 children in 
whom he found that 23 per cent in the age group of six months to one 
year gave a positive Pirquet reaction. In the group aged 9 to 10 years, 63 
per cent gave a positive reaction. More recent studies, however, carried 
out in different localities, both urban and rural, would indicate that the 
incidence of tubercle infection is not as high as we formerly believed. 
Slater found only 10 per cent of 1600 children in a rural community of 
Minnesota giving a positive tuberculin reaction. 

Our ideas concerning the hereditary factor in tuberculosis have also had 
to undergo a rather complete revision during the last few years. It would 
seem that we could accomplish most good by improving the environment 
of the individual after infection rather than preventing the infection itself. 
Our future program for the control of tuberculosis must give more atten- 
tion to the children who we know have been exposed to infection and 
secure for them living conditions and habits which will be conducive to 
greater powers of resistance. 

The supervision of these children in such an institution as the Lyman- 
hurst School, when the home conditions are unfavorable, will do much 
towards building up a resistance against later disease. In the crowded 
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districts of large cities, however, we must consider all children as suspects 
of possible tuberculous infection. Drolet? made a study of a large group 
of children in east-side New York with reference to the incidence of 
infection in those of tuberculous parents as compared with those of non- 
tuberculous parents. In 1234 children under 14 years of age, with a 
parental history of tuberculosis, he found 64 per cent. infected as evidenced 
by a positive von Pirquet reaction. In 461 children of the same age 
group, but of nontuberculous parents, he found 66 per cent infected. These 
children, however, were living under conditions which should naturally 
give us a high percentage of tuberculous infection by the fuorteenth year; 
yet it is nevertheless remarkable than an equally high incidence of in- 
fection was found in children with no exposure in the home as compared 
with those who had a tuberculous mother or father. 

Studies of tuberculosis as found in different races of peoples and our 
knowledge of its spread and virulence among those subjected to the in- 
fection for the first time lead us to believe that repeated infection through 
succeeding generations tends to give us at least an increased tolerance 
for tuberculous disease, although not giving us an immunity to infection 
in anything like the same degree. 

Tuberculous antibodies are undoubtedly transmitted from mother to 
child and although these may influence the virulence of the infectious 
process, they are incapable of preventing infection in the early months of 
life. Debré*? and LeLong, by means of the Bordet-Gengou complement- 
fixation test, showed that in 48 infants with a positive tuberculin reaction, 
tuberculosis acquired in the first few months of life did not retard the 
disappearance of the tuberculous antibodies transmitted from mother to 
child. They also noted that in tuberculosis acquired after the disappear- 
ance of the transmitted antibodies, new antibodies rarely appeared before 
the 18th month and then in small quantities. Robertson of the Mayo 
Clinic, having studied 6000 autopsies with reference to anatomic changes 
produced by tuberculous infection, states as follows: ‘There is evidence 
that the increased immunity obtained as the result of a healed tuberculous 
lesion has been distributed to the succeeding generations.” 

Drolet? made an interesting comparison of the results obtained in two 
groups under treatment for pulmonary tuberculosis; one group giving a 
history of tuberculosis in one or both parents, the other giving no history 
of parental tuberculosis. His results show that 16 per cent of those with 
a positive parental history became apparently cured or arrested, whereas 
only one-half as many, or 7 per cent, reached a similar condition among 
those whose parental history was negative. 

The death rate from tuberculosis in children of pre-school age, generally 
in the form of tuberculous meningitis or acute miliary tuberculosis, is 
higher than in children of other ages. The death rate for the age period, 
5 to 15 years, is lower than at any other period of life. The disease at 
this time has taken on its characteristic latent form, the glandular involve- 
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ment being our most constant demonstrable finding. The primary focus 
in the lung parenchyma may or may not be detected. 

There is, however, a small percentage of children in this group in whom 
the disease does not remain quiescent, but progresses into the true adult 
type of pulmonary tuberculosis.. In others, bone and joint conditions are 
manifested and demand treatment. 

We have had a small group of such cases come under our observation 
at the Lymanhurst School, which required treatment not offered at this 
institution. The wards of Lymanhurst are given over to the observation 
and study of children presenting such symptoms as underweight or loss 
of weight, slight elevation of temperature, enlarged cervical lymph glands, 
or any condition which might suggest a possibility of tuberculous disease. 
Many of these children are brought in because of exposure to tuberculosis 
in the home. Cases of open tuberculosis, however, and those presenting 
disease which seems to require prolonged treatment, are transferred to a 
sanatorium, | 

Since the opening of Lymanhurst wards in 1922, 414 children have been 
admitted for study. Twenty-seven of this number were transferred to 
other institutions for treatment. It might seem that the number of cases 
requiring sanatorium treatment for tuberculous conditions 1s small, as com- 
pared with the number of cases admitted to the wards. However, this is 
due largely to the fact that cases of acute illness rarely come to Lyman- 
hurst, but seek other hospital care. 

Of the 27 cases transferred to sanatoria for treatment, 6 presented adult 
type pulmonary tuberculosis, 4 had bone or joint disease, 3 had tuber- 
culous cervical adenitis, one had an idiopathic pleurisy with effusion, and 
the remainder, 13, showed enlargement of the hilus glands, but with no 
evidence of active disease. Of the 6 pulmonary cases the average age at 
which the diagnosis was made was 13 years, the youngest being 9 years. 
The types of conditions encountered in this group of pulmonary cases 
may better be illustrated by the following case summaries: 


Case 1. A girl born July, 1909. The father was ill with pulmonary tuberculosis 
in the home for a period of 2% years. This child was constantly exposed during 
this time—the exposure starting early in her third year and continuing for this 
2% year period. She had measles and whooping cough at the age of 4 but was 
always apparently very healthy and was practically always overweight. Her first 
symptoms appeared in July, 1922, at the age of 13 years, or 11 years after the 
beginning of her exposure period. Pulmonary tuberculosis (moderately advanced ) 
was diagnosed two months later. The child was still considerably overweight but 
with a history of slight cough and expectoration, tiring easily, and later experiencing 
night sweats, and a loss of weight of 3 pounds during this time. The patient has 
been under constant sanatorium treatment since the diagnosis was made in 1922. 
Her symptoms cleared up very promptly, but unfortunately her lung findings have 
remained about the same. This case, although occurring in a girl of school age, 
is similar in most respects to the average case of pulmonary tuberculosis in the adult. 
Her symptoms developed in the same manner as found in adults, but the long period 
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of exposure in infancy evidently gave her a massive dosage of infection which she 
was unable to withstand during the age of puberty. 


Case 2. A girl born July, 1909. In 1921 the father became ill with pulmonary 
tuberculosis and remained at home for a little over a year before entering a sana- 
torium. This girl had no known exposure before this time, or in other words, none 
before she reached the age of 12. Her previous history was essentially negative. 
She was brought to Lymanhurst for examination solely for the reason that she 
had been exposed by the father and not because of any symptoms. She was attend- 
ing school regularly and apparently was in her usual good health. She was found 
to have a definite minimal pulmonary lesion of the adult type. 


This case represents a very interesting and important group to the 
tuberculosis worker. We see all too few of this type of case, for the 
reason that they do not present symptoms, and therefore do not seek the 
type of examination that will reveal the true condition. These are po- 
tentially our far-advanced cases of one, ten or twenty years hence, yet 
they are the ones for whom we can do the most with proper treatment. 
With proper supervision in the years following such sanatorium care as 
may be necessary in such a case, we can prevent much of the disability 
that these people might later suffer and oftentimes prevent a premature 
death from tuberculosis. 

One other case is deserving of special mention in that it illustrates the 
possible dangers of the close association of the tuberculous mother with 
her new born babe. 

This was an infant, age 6 months, whose mother had gone to a sana- 
torium 3 months previously with pulmonary tuberculosis. During the first 
three months of life this child was exposed to tuberculosis daily by being 
cared for by the mother. On entrance to Lymanhurst the child was 
found to have tuberculosis of the left knee and chest plates showed a 
definite infiltration of the upper half of the left lung, supposedly tuber- 
culosis. The child was transferred to a sanatorium for treatment, and 
about 7 weeks later developed a sudden rise in temperature, followed 
closely by convulsions, development of paraplegia, and death due to tuber- 
culous meningitis. The sudden development of tuberculous meningitis in 
infants exposed, as in this case, is not rare, but the other manifestations of 
the disease occurring at such an early age, are noteworthy in this particular 
case. 

Of the six children presenting pulmonary disease, four were exposed 
to tuberculosis in the home and two had no known exposure. The 
average period of exposure in the 4 cases was 13 months, the shortest 
period being 3 months in one case and the longest being 2% years. It 
is interesting to note that the case exposed for the shortest time, 3 months, 
is the only one of the pulmonary cases who has died. This girl was 
exposed to tuberculosis in the home at the age of 12, and her first symp- 
toms appeared 15 months after this exposure. She developed a spon- 
taneous pneumothorax shortly after her transfer from Lymanhurst and 
died a short time later. The first symptoms appeared in the other 3 cases 
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at varying periods after the date of known exposure. In one it was 2 
/ years, one 5 years and one 11 years. 


All of the cases with bone or joint conditions and all with tuberculous 


_adenitis gave a definite history of parental exposure to tuberculosis. Four 
of the six pulmonary cases are known to have been definitely exposed. 


Some idea of the type of work being carried on at Lymanhurst may be 
obtained when we consider that less than 1 per cent of the cases examined 
have been found to have tuberculous disease requiring sanatorium treat- 
ment. Two thousand nine hundred and forty-eight children have 
been examined in the out-patient dispensary and 27 of these have been 
transferred for treatment in sanatoria. This shows very conclusively that 


_Lymanhurst is rendering extremely valuable service as an educational 
factor in the tuberculosis program of Minneapolis. Parents are bringing 


children in for examination early, when symptoms are often slight, and 
of short duration, and in many instances where no symptoms of disease 


are present. This is most encouraging, and is of great importance in the 


control of tuberculous conditions in children of our city. 


SUMMARY 


1. Fourteen per cent of cases seen in the out-patient dispensary have 
entered the wards for further observation and study. 

2. Nine per cent of the cases examined at Lymanhurst have been 
transferred to sanatoria for treatment of tuberculous conditions. 

3. Eighty-four per cent of cases presenting active tuberculous disease 


were exposed to tuberculosis in the home for periods varying from 3 
_months to 2% years. 
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RELAPSES OCCURRING IN CHILDREN AFTER 
DISMISSAL FROM LYMANHURST 


By Cuartes F. Frocken, M.D.* 


MInneEApPouis, MInn. 


SrtncE the opening of Lymanhurst School on May 31, 1921 there have 
been enrolled to May 1, 1925 635 children and of these 13 have been 
readmitted making a total of 648 admissions. The outpatient department 
which was opened on January 24, 1922 has handled to May 1, 1925 2818 
patients. 

The three case reports which form the subject: matter of this paper 
constitute, so far as is known, the only instances in which relapses from 
tuberculosis have occurred in children who after having been examined 
or kept under observation at Lymanhurst have been dismissed with a 
favorable prognosis and have been allowed to live at home and to attend 
the regular public schools or the Trudeau open air school. Of these three 
cases two have died of tuberculosis and one is now under treatment in a 
sanatorium. These cases are reported because of their statistical interest 
rather than because of their scientific interest. 


Case 1. J. C., male, born in Minneapolis February 16, 1907. His father and 
mother, one brother, and four sisters are living and well, the patient being the second 
oldest child. There have been no deaths in the family and no history of tubercu- 
losis. He had measles and whooping cough in infancy and was otherwise apparently 
well until nineteen months of age. At nineteen months of age, September, 1908, 
while playing he fell against a truck wheel and injured his left hip. He was there- 
after treated by a physician for hip trouble and was unable to walk for two years 
on account of pain and deformity. 

On February 3, 1913 he was enrolled in a regular public school at the age of six 
years but it was not until September, 1915, that he was examined by a school phy- 
sician and reported to the health department for tuberculosis. In October of 1915 
he was examined by a private physician who found discharging sinuses of the left 
hip and advised that the child be taken to the state hospital for crippled children. 
Shortly after this the child was operated by another private physician in a hospital 
where he remained for two weeks. He was thereafter able to walk but with a 
marked limp. In October of 1916 his physician reported to the health department 
that the child had no pulmonary tuberculosis and that the disease was confined to 
the left hip. He was then allowed to attend a fresh air school. In December of 
1920 the child was seen by a public health nurse and was.referred to the director 
of hygiene for re-examination. On September 6, 1921 he was admitted to Lyman- 
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hurst school. Physical examination at this time showed coarse rales at the base of 
the left lung and the X-ray plates showed moderate hilus sclerosis and calcification 
and also infiltration of the apices with some mottling on the right side. The von 
Pirquet test was positive. The diagnosis was bronchitis of the left lower lobe, with 
possibly active tuberculosis. By November the rales had disappeared. Orthopedic 
examination revealed several scars from an old sinus on the outer surface of the 
left leg and an operative scar over the great trochanter. There were also three 
sinuses over the left buttock. The left knee straightened normally but dorsoflexion 
of the left foot was limited. The boy stood with an increased lordosis but very 
little scoliosis. There was considerable shortening of the left leg and a marked 
atrophy of the left thigh and calf. He walked with a marked limp but was able 
to move about without crutches and without assistance. He came back and forth 
between his home and Lymanhurst unattended. Stereoscopic plates were made of 
the pelvis in November of 1921. These plates showed that the right hip was normal. 
There was marked destruction of the head and neck of the left femur, probably. 
from an old fracture, and upward displacement of the shaft with considerable 
shortening. In October of 1922 the boy had improved markedly. Examination at 
this time showed enlarged axillary glands on the left side and enlarged epitrochlears 
on the right. There was slight retraction below the left clavicle though fremitus 
and resonance were normal throughout and there were no rales. Despine’s sign 
was positive to the third dorsal spine. There was some suppression of breath 
sounds in the right axillary region. Stereoscopic X-ray plates of the chest showed 
the diaphragm shadows clear on both sides with no evidence of fluid. The con- 
figuration of the heart was suggestive of mitral stenosis. There were increased 
linear markings through both lungs but no evidence of adult type tuberculosis or 
primary focus. There was slight calcification of the hilus glands on both sides. 
The increased linear markings were due either to congestion or chronic bronchitis. 
The diagnosis at this time was, enlarged hilus glands with healed tuberculosis of the 
left hip. There was no evidence of active tuberculosis. The recommendation was 
therefore made that the boy be transferred to the Trudeau open air school. In 
December of 1922 he was enrolled in the Trudeau school where he remained until 
October of 1923 when he was transferred to a regular public school. In February 
of 1924 he withdrew from the public school as he had passed the age of sixteen 
which is the limit of compulsory school attendance. From the data on the death 
certificate on file in the health. department the child was in a private hospital under 
the care of a private physician from May 10 to 17, 1924. Death occurred on May 
17, at the age of seventeen years, three months and one day. The cause of death 
was given as miliary tuberculosis, with a question mark, and the contributory cause 
as an old tuberculosis of the hip. There was no autopsy. 


Briefly summarized the important points in this history are as follows: 


1. The family history was negative as to tuberculosis. 

2. There was a severe injury to the left hip in infancy which resulted in a per- 
manent deformity with disability. This condition was somewhat improved by an 
operation performed eight years after the injury. 

3. Apparently no active and sustained observation and treatment was begun until 
the child’s condition was recognized and reported by a school physician. This 
occurred when the boy eight years and seven months of age, had been in school 
one year and seven months, and seven years after the injury. 

4. The boy was admitted to Lymanhurst school in September of 1921 and re- 
mained until December of 1922 when he was dismissed with the diagnosis of inactive 
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tuberculosis. He was then transferred to the Trudeau open air school where he 
remained until October 1923 when he was transferred to a regular public school. 
In February, 1924, he withdrew from the public schools when he had passed the 
age of compulsory school attendance. 

5. The child was under continuous observation during his school life. During 
this time he gained in weight and his general condition became much improved. In 
spite of his deformity he came to school unattended and was able to maintain him- 
self. Up to the date of his leaving school his prognosis was favorable. 

6. Unfortunately there is no record of events between the date of his leaving 
school and that of his death, and the lack of an autopsy precluded the possibility of 
substantiating the terminal diagnosis. 


Case 2. A. D. N., a high school boy of sixteen years was referred to the out- 
patient department at Lymanhurst in April, 1923, by a public health nurse because 
he had been exposed to tuberculosis, his brother being ill with the disease. Another 
brother who had also been exposed accompanied him to the clinic. The patient made 
no personal complaint other than that he was somewhat nervous and tired easily. 
He was born August 10, 1907. His father and mother are living and well. He 
had no sisters. He had three brothers, one of whom had tuberculosis. He slept 
with the brother who accompanied him to the clinic. The hygienic conditions in the 
home were good. He had had measles, mumps, chickenpox, diphtheria, tonsillitis, 
and a light attack of influenza. At the time of his examination his pulse and 
temperature were normal but he was somewhat under weight. The von Pirquet 
test was positive. X-ray examination showed merely a moderate enlargement and 
calcification of the hilus glands of both sides. He was thereafter allowed to attend 
his regular school and was not seen again at the out-patient department. From the 
record in the health department it appears that this case was reported as tuberculosis 
by a private physician on September 6, 1923, the illness dating from August 22, 
from which date he was attended by his physician. Death occurred on September 
7, 1923 at the age of sixteen years and twenty-seven days. The cause of death was 
given as tuberculous meningitis. There was no autopsy. 


Case 3. P. P., a girl of six years was first examined by a school physician in 
October, 1916, when she was in the first grade. At that time she was under nourished, 
had enlarged glands, carious teeth, and the von Pirquet test was positive. Treatment 
was advised but there is no record to show that anything was done. In September 
of 1921 she was referred to Lymanhurst for examination because of exposure to 
tuberculosis, her father being then under treatment in a sanatorium. Her mother, 
one sister, and two brothers were well. There had been no deaths in the family. Her 
birth history was normal. She had had measles, whooping cough, and chickenpox 
and had been vaccinated. She had otherwise been perfectly well and made no 
personal complaint. Her physical examination showed carious teeth, slight enlarge- 
ment of the thyroid, and a slight retraction over the right apex. Her tonsils and 
adenoids were enlarged and removal was advised. She was otherwise in a fair 
state of development and nutrition and her general condition was good. X-ray 
examination showed that the diaphragm shadows were clear on both sides and that 
there was no fluid in the chest. The heart and aorta were normal in size, shape, and 
position. There was a definite parenchymal tuberculosis involving the right upper 
lobe and a peribronchial calcification in the left upper lobe. The von Pirquet test 
was positive. The diagnosis was bilateral apical tuberculosis, more marked on the 
right side. She was advised to remain at Lymanhurst school where she would be 
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under continuous observation. She improved steadily and gained in weight from 
63 pounds on September 7, 1921 to 86 pounds on December 4, 1922. Her tonsils 
and adenoids were removed in July, 1922. On January 11, 1923 her condition had 
improved so much that she was allowed to go to the Trudeau open air school. She 
did well at the school and was not seen again at Lymanhurst until June 17, 1924 
at which time she reported to the out-patient department for examination. She was 
now 14 years of age and weighed 104% pounds which was considerably below 
normal. She had a morning cough and tired very easily. She also had some chest 
pains on the left side. Her temperature was 99 and her pulse 100. Her appetite 
was good. Physical examination revealed showers of rales on coughing over the 
right apex anteriorly and posteriorly. X-ray examination showed moderate enlarge- 
ment of the hilus glands on both sides and a definite infiltration of the right upper 
lobe. The remainder of both lungs was clear. The diagnosis at this time was 
active adult type tuberculosis and prompt hospitalization was recommended. Sputum 
examination was negative. She was admitted to the Glen Lake Sanatorium on 
July 5, 1924. Since entering the sanatorium her sputum became positive but it has 
been negative since September, 1924. Her weight has increased from 106 to 131 
pounds. 


In commenting on these cases it is important to note that the first two 
patients died some months after their last attendance at school or at Lyman- 
hurst from an illness which was apparently acute. Case one died of mil- 
iary tuberculosis about three months after withdrawing from school and 
case two died of tuberculous meningitis about four months after his last 
examination at the outpatient clinic at Lymanhurst. The terminal diagnosis 
in each case indicates that there must have been a very considerable and 
rapid change from the conditions last noted at Lymanhurst at which time 
both cases presented a favorable prognosis. It is regretted that no ac- 
curate history is at hand of the events and progress in these cases between 
the dates of their dismissal and that of death. It is also unfortunate that 
autopsies were not obtained. Case three has been under constant observa- 
tion since November 1921. Though she has had a relapse after her dis- 
missal from Lymanhurst, the condition was promptly recognized and she 
has since made favorable progress under sanatorium treatment. 

These histories serve to emphasize the great importance of long and un- 
interrupted observation in cases of this kind. An intermission even of 
several months during which the patient may gain remarkably in weight 
and strength, the cough and sputum may disappear, sinuses may cease to 
discharge, and the temperature may remain practically normal should 
never be allowed to lull us into a feeling of false security. Lack of vig- 
ilance during such periods is inexusable for sometimes even in a few 
weeks there occur unexpectedly rapid and marked extensions in tuberculous 
lesions which have been quiescent for a considerable time or which may 
even have been considered healed. Should such changes occur during a 
period when observation is interrupted or relaxed the patient may lose the 
chance to undergo treatment which if instituted at this time may prolong 
his life but which later may be of little avail. 


A STUDY OF TRACHEOBRONCHIAL ADENOPATHY 
AND THE VITAL CAPACT UY, Oi aa. 
LUNGS IN CHILDREN 


By C. A. McKintay, M.D.* 


MINNEAPOLIS, MINN. 


Tuis study has been limited to a consideration in children of the possible 
influence of tracheobronchial adenopathy upon the vital capacity of the 
lungs. Extensive study of the vital capacity of the lungs in health and 
disease by recent investigators, particularly Myers’ and his co-workers, 
has made possible a clearer understanding of its significance and normal 
variations. Stewart? has reported data on a large group of 2,509 normal 
children. Huis material collected from the same locality is thought to be 
an excellent control group for the series in this study. 

The clinical significance of tracheobronchial adenopathy is not made a 
point of discussion in this paper. Wilson, Edwards, and Liss* have studied 
the vital capacity in relation to tracheobronchial adenopathy in normal 
children. They found that a reduction of vital capacity of from 15 to 
42 per cent was present in children with tracheobronchial adenopathy and 
that such reduction was a diagnostic aid. 

The series studied includes 234 boys and 172 girls ranging in ages from 
4 to 17 years. These children were patients either of the ward or dispen- 
sary of Lymanhurst School. None were included in the series who had 
active tuberculosis. A considerable proportion had positive von Pirquet 
tests. The diagnoses in a great majority of patients with such positive 
tests were classified as inactive or as masked juvenile tuberculosis on ac- 
count of absence of clinical signs of activity. The range of temperature 
was not elevated as a rule in any of the patients except in those with inter- 
current infections. Compared with the normal control group, the nutri- 
tion of the group studied was slightly impaired. | 

The roentgen ray studies were made by Drs. Allison, Morse, and Gates, 
and their conclusions as to tracheobronchial enlargement and not the 
physical signs in the thorax were the basis of comparison in this study. In 
summarizing the findings of the roentgenologists, it is found that the usual 
description has been slight enlargement and calcification of the tracheo- 
bronchial glands. Such findings are probably not of clinical significance. 
The objection may be raised that the X-ray findings of slight enlarge- 
ment and calcification present in a majority of the subjects studied were 
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within normal limits. To meet this objection, cases with moderate and 
marked enlargement were separated out. In such cases, 46 in number, 
enlargement above normal limits was undoubtedly present, and was de- 
scribed as moderate or marked, unilateral or bilateral, sometimes with 
calcification. While minimal findings such as calcified intrapulmonary 
nodes or areas of fibrosis were also present in a few cases, in no instance 
was a case included in the series that had roentgen ray evidence of extensive 
pulmonary or pleural disease, which would itself be a source of depression 
of the vital capacity. This exclusion appears to be absolutely necessary if 
a true evaluation of tracheobronchial enlargement and vital capacity is to 
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Fig. 1. Showing lines connecting median point averages for boys for the total 
number, for the ward cases and for those with moderate or marked enlargement, 
superimposed on the normal curve obtained by Stewart. Vital capacity in liters is 
represented on the ordinate and weight in pounds on the abscissa. 


be obtained. The vital capacity determinations recorded are the greatest 
of at least three attempts. Determinations were made for each individual, 
and not for small groups at a time, in which competitive effort might have 
aided in obtaining truer vital capacity readings. Dispensary patients were 
weighed with clothing and deduction therefor was made by the formula 
of Bardeen.* The height was measured in stocking feet or in thin-soled 
shoes. The examination of the school patients was more complete on 
account of greater time allowed, and it was felt that the vital capacity 
values recorded were therefore more accurate. On account of this varia- 
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tion in technique and the possible influence upon the average determina- 
tions, a separate curve of averages was made for the school patients alone. 

In construction of charts, the median point was used to determine the 
average for each group. The cases were grouped according to every 
five-pound increase in weight and five centimeter increase in height. Use 
of the median point was thought to give a nearer representation of what an 
infinite number of cases would show than would the numerical average for 
each group. The curves so obtained were superimposed upon those ob- 
tained by Stewart? for normal children as controls. 

Where the vital capacity was charted against the weight for boys for 
the total number of cases, the median point averages were quite as con- 
stantly above as below the normal control. For the ward cases, the aver- 
age variation tended to be above the normal control curve. | 


4.0 APR REZR 
6.6 Normal Contro/ Group ND 
Ee satis Ward ; 78cases bord : 


—— Wardand Dispensary; !7lcases 
—-—-Moderafe to Marked Enlarge 


td 
Q22 ment; Clcasés : 
Sag 
a, Girats 
S 
> 
418 
oO 
v 
+ 
ur 
ola 
S 
1.0 
en 
06 
: Ia © ian) =) ia) © wv 
mF FRASSBSHRE SHER BB GOSS 
' ' a . ' ' ' ' i] 54 ; 1 ’ ' ' 
= — a .@) =: — oO — 
aR GF 2 a 8B SS = 2& S 2B See 
Body Weight in Pounds 


Fig. 2. Showing lines connecting median point averages for girls for the total . 


number, for the ward cases and for those with moderate or marked enlargement, 


superimposed on the normal curve obtained by Stewart. Vital capacity in liters is — 


represented on the ordinate and weight in pounds on the abscissa. 
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For cases with moderate to marked tracheobronchial adenopathy, the — 


median point average was above the normal in five weight groups and 
below in eight. Taking individual cases, 12 were above the normal curve 
and 14 below. No striking variation from the normal was apparent. The 
ward cases had a tendency to average higher than the total number of 
cases. Neither the total number of cases nor the ward cases in whom 
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more complete examination was possible, nor the cases with moderate 
to marked enlargement, showed appreciable variation from the normal 
(figure 1). 

For girls, there was a tendency for the averages to be even higher for 
all groups. The median point averages for the three divisions of cases 
were either very close to the normal curve or as often above as below it 
(figure 2). 


VITAL CAPACITY AND HEIGHT 


For boys, the median point averages for the three divisions of cases 
were seen to be quite constantly below the normal curve. The average 
reduction was greater for the total number of cases, and was significantly 
less for the ward cases alone. Seven groups out of eleven showed less 
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Fig. 3. Showing lines connecting median point averages for boys for the total 
number, for the ward cases and for those with moderate or marked enlargement, 
superimposed on the normal curve obtained by Stewart. Vital capacity in liters is 
represented on the ordinate and height in centimeters on the abscissa. 
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than 12 per cent reduction of vital capacity, and two were above normal. 
For the cases with moderate to marked enlargement, in four groups the 
median point average was above that of the total number, and only two, 
appreciably less. a. 

For girls, the same general tendencies were seen. The average of the 
smaller number of cases with moderate to marked enlargement showed 
more irregularity than the larger groups, but the deviation was above the 
normal curve in 5 instances and below in 4. These average points also had 
a tendency to be higher than those for the total number of cases, which is 
true to a less extent of the average points for the ward cases. 

The question arises whether the slight reduction of the vital capacity 
' referred to height is more than might occur in any relatively small group 
of children compared to a relatively large group, or whether the reduction 
is more than might occur with variation in technique. ‘That the latter 
exists and is probably a sufficient explanation is indicated by the observa- 
tion that ward cases in whom better co-operation was obtained showed a 
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Fig. 4. Showing lines connecting median point averages for girls for the total 
number, for the ward cases and for those with moderate or, marked enlargement, 
superimposed on the normal curve obtained by Stewart. Vital capacity in liters is 
represented on the ordinate and height in centimeters on the abscissa. 
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higher average than the total number of cases and were normal in a 
majority of instances. That the tracheobronchial enlargement was not a 
factor in the reduction is indicated by the higher median point average, 
more often above than below the normal, found in cases with moderate to 
marked enlargement than in those with slight adenopathy. It would 
appear that any reduction present is not due to the factor of tracheo- 
bronchial enlargement. The tendency for the vital capacity referred to 
weight to be less than that referred to height may be due in part to the 
findings of Scammon,’ that the children under observation in Lymanhurst 
school and dispensary are undernourished. Such reduction in weight 
would make the vital capacity determination higher per unit of weight. 
Even without the explanation of the variation in technique, the deviation 
from the normal obtained would not be sufficient to warrant the con- 
clusion that there is a reduction in the vital capacity in the group of 
children studied with enlargement of the tracheobronchial glands. 

It should be borne in mind in comparing our results with those reported 
by Wilson, et al.,? that in the series studied no subjects with active tuber- 
culosis, recent non-tuberculosis infection or asthma have been included. 
Such cases would be considered rather under active tuberculosis or respira- 
tory tract infection with tracheobronchial adenopathy, and would not be 
included in a study of the effect of enlarged tracheobronchial glands upon 
the vital capacity. 


CONCLUSION 


In a study of 406 children with roentgen ray evidence of enlarged trach- 
eobronchial glands, varying from slight to marked, the vital capacity com- 
pared to normal control groups for height and weight showed no reduc- 
tion not accounted for by statistical variability or difference in technique. 
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THE INCIDENCE OF ORTHOPEDIC CONDITIONS 
AT LYMANHURST SCHOOL FOR 
THE TUBERCULOUS 


By Paut W. Gtessier, M.D.* 


MINNEAPOLIS, MINN. 


THIS paper is based on a group of figures obtained by reviewing thi 
charts of students at the Lymanhurst School for the Tuberculous. Sir 
hundred cases were reviewed and the resulting statistics appear below 
These statistics are grouped as to the orthopedic condition and each ortho 
pedic condition is checked as to family tendency, weight, condition of teeth 
heart and eyes, reaction to the von Pirquet test and lung findings. 

Three per cent of the cases examined had bone tuberculosis; two pe 
cent of the spine and one per cent of the hip, bearing out the preference 
the disease has for these two sites. Two osteomyelites, two anterior polio 
myelites, one torticollis, one osteorathritis were checked. All of thes 
had lung findings and positive von Pirquets. 

The conclusions to be drawn from these statistics are disappointing, 11 
this way: It was hoped that some definite relations might be establishe: 
indicating for example that more cases of tuberculosis had bad posture an 
scoliosis than the non-tuberculous or that the general weakness accompany 
ing tuberculosis was coincident with the latent weakness of pronated feet 
Such, however, was not the case. ‘There is, for example, as large a pro 
portion of the positive tuberculous among the Posture A group as amon, 
the Posture D group and as large a percentage of the tuberculous hav 
normal feet as markedly pronated feet. 

It must be remembered that the type of child examined at Lymarihaae 1 
different from that found in a sanatorium. Our children are ambulatory 
attending regular school except for rest periods, and include those havin 
a mild juvenile type of tuberculosis or only a family history or a suspicio! 
of susceptibility. Would a group of sanatorium cases show a higher per 
centage of poor postures, scolioses and pronated feet? We have no statis 
tics to prove this but we believe they would. We believe these condition 
would be more prevalent where advanced cases with long recumbency ani 
the resulting loss of muscle tone are the rule. | 


*Orthopedist, Lymanhurst School for Tuberculous Children. 
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I re SS a SS SP SP AS TE IS EE AE EEA ATED 


_—_—— 


Ortho- 
pedic 
Condition 


T.B. 
Spine 2 


7B. 
Hip 1 
Osteo- 
myelie 
tis 1 
Polio- 
myeli- 
tis 1 
Torti- 
collis 1 


Osteo- 
arthri- 
tis 1 

Genuval- 
gum 


Posture 
A 28 


Posture 
B 15 


Posture 
mi. 23 


Posture 
D 15 


t 


Normal 
Feet 23 


First 
Degree 
Prona- 
tion 39 
Second 
Degree 
Prona- 
tion 32 
Third 
Degree 
Prona- 
tion 12 
Scoliosis 
L.D.S. 1 


LDF. 8 
R.D.F. 3 


L.D.LS. 
2 


L.D.L.F. 
14 


R.D.L.F. 
2 


Family 
Tendency 
Positive 
Negative 
Negative 
Positive 
Negative 
Negative 
Negative 
Pos. 18 
Neg. 10 
Pos. 6 
Neg. 9 
Pos. 11 
Neg. 12 
Pos. 9 
Neg. 6 
Pos. 13 
Neg. 10 
Pos. 18 
Neg. 21 
Pos. 16 
Neg. 16 
Pos. 8 
Neg. 4 
Pos. 

Pos. 5 
Neg. 5 
Pos. 1 
Neg. 2 
Pos. 1 
Neg. 1 
Pos. #7 
Neg. 7 
Neg. 2 


Tubercu- 
losis 

Positive 
Positive 
Positive 
Positive 
Positive 
Positive 
Negative 
On re! 
Neg. 7 
Posse 14 
Neg. 1 
Pos. 21 
Neg. 2 
Pos. 12 
Neg. 3 
Pos. 16 
Neg. 7 
Pos. 35 
Neg. 4 
Pose 28 
Neg. 4 
Pos. 10 
Neg. 2 
Pos. 
Pos. 6 
Neg. 2 
Pos. 3 
Pos. 2 
Pos. 10 
Neg. 4 
Neg. 2 


Weight 


von 


Calcifi- 
cation 


Eyes 


Under- 
weight 


Under- 
weight 


Under- 
weight 


Normal 


Under- 
weight 


Under- 
weight 


Uwt 


Nor. 


Uwt. 
Nor. 


Uwt. 


Nor. 


Uwt. 
Nor. 


Uwt. 
Nor. 


Uwt. 


Nor. 


Uwt. 
Nor. 


Uwt. 
Nor. 


wLo 
9 


12 
3 


13 
10 


_ 
boo 


No 


Normal 


Uwt. 
Nor. 


Uwt. 


Uwt. 
Nor. 
Uwt. 
Nor. 


Uwt. 
Nor. 


Oo Pr 


—_ 
NN Ke 


1 
1 


Teeth 
Bad 
Bad 
Bad 
Bad 
Bad 
Bad 
Bad 
Good 5 
Bad 23 
Good 2 
Bad 13 
Good 10 
Bad 13 
Good 8 
Bad 7 
Good 3 
Bad 20 
Good 11 
Bad 28 
Good 9 
Bad 23 
Good 3 
Bad 9 
Bad 
Good 3 
Bad 5 
Good 1 
Bad 2 
Bad 2 
Good 2 
Bad 12 
Bad 2 


Tonsils 
Bad 
Bad 
Out 
Bad 
Bad 
Out 
Bad 
Good 7 
Bad 12 
Out 9 
Good 1 
Bad 5 
Out 9 
Good 7 
Bad 10 
Out 6 
Good 9 
Bad 2 
Out 4 
Good 3 
Bad 12 
Out 8 
Good 7 
Bad 15 
Out 17 
Good 6 
Bad 18 
Out 8 
Good 3 
Bad 7 
Out 2 
Good 
Good 3 
Bad 3 
Outw 2 
Bad 2 
Outow! 
Bad 2 
Good 2 
Bad 7 
Oute> dS 
Bad 1 
te v1 


Pirquet 
Positive 
Positive 
Positive 
Positive 
Positive 
Positive 
Negative 
Pos. 19 
Neg. 9 
Pos. 8 
Neg. 7 
Pos. 19 
Neg. 4 
Pos. 12 
Neg. 3 
Pos. 15 
Neg. 8 
Oso 
Neg. 8 
Posto 
Neg. 7 
Pos. 10 
Neg. 2 
Pos. 

Pos. 4 
Neg. 4 
Pos. B 
Neg. 1 
Pos. 2 
POs ala 
Neg. 1 
Pos. 1 
Neg. 1 


Present 


Present 


Present 
Absent 


Present 


Present 


Present 


Pres. 22 
Abs. 6 


Pres. 10 
ADSiulo 


Pres. 16 
Abs. 7 


Pres. 12 
Abs. 3 


Pres. 16 
Abs. 7 


Pres. 31 
Abs. 8 


Pres. 25 
Abs. 7 


Pres. 11 
Abs. 1 


Present 


Pres. 7 
Abs. 1 


Pres. 
Abs. 


Pres. 2 


m bo 


Pres, 12 
Abs. 2 


Pres. 2 


Heart 
Sys- 

tolic 

Mur- 
mur 

Ss. M. 

Ss. M. 

S. M. 

Ss. M. 

Ss. M. 

S.M. 19 
Nor. 9 
S.M. 14 
Nor. 1 
S.M. 16 
Nor. 7 
S.M. 14 
Nor. 1 
S.M. 18 
Nor. 5 
S.M. 33 
Nor. 6 
S.M. 27 
Nor. 5 
S.M. 10 
Nor. 2 
Normal 
Savi 
Nor. 3 
S.M. 3 
SM 2 
S.M. 9 
Nor. 5 
SM 2 


1 O.K, 
1 Poor 


O.K, 


O.K, 


O.K, 


O.K, 


OK: 


CaaS 


O.K, 20 
Poor 8 


O.K. 10 
Poor 5 


O.K. 19 
Poor 4 


O.K. 8 
Poor 7 


O.K. 16 
Poor 7 


O.K, 27 
Poor 12 


OK, 22 
Poor 10 


O.K, 
Poor 


fo-K=>) 


O.K. 
O.K. 
Poor 


Oo wu 


O.K, 


O.K, 
Poor 


O.K. 
Poor 


Oo = 


O.K, 
Poor 


er 


Note:—S.M., Systolic Murmur; Pos., Positive; Neg., Negative; Uwt., Und 
Normal; Pres., Present; Abs., Absent; L.D.S., Left Dorsal Structural Scoliosis; L.D.F., Left 
Dorsal Functional Scoliosis; R.D.F., Right Dorsal Functional Scoliosis; L.D.L.S., Left Dorso- 
Lumbar Structural Scoliosis; L.D.L.F., Left Dorso-Lumbar Functional Scoliosis; R.D.L.F., Right 


Dorso-Lumbar Functional Scoliosis. 


Underweight; Nor., 


I The heading, Tuberculosis, means positive lung findings. 
The heading, Calcification, means calcification present in X-rays of the chest. 


TYPES OF TUBERCULOSIS CAUSING DEATH 
IN MINNESOTA CHILDREN 


By RutH E. Boynton, M.D. 


MiInNEAPOLIS, MINN. 


SUMMARY 


1. Deaths from all forms of tuberculosis in children under 15 years of 
age have decreased in Minnesota during the past nine years, 


2. Up to 10 years of age, the younger the child, the greater the number 
of death from tuberculosis. 


3. From birth to 5 years of age, more deaths from tuberculosis occur 
among males than females; from 5 to 15 years of age, there are more deaths 
among females. 


4. Tuberculous meningitis causes more deaths in children under 5 
years of age than any other form of tuberculosis. As the age increases, 
the deaths from this form of tuberculosis decrease. 


5. Over 5 years of age deaths from pulmonary tuberculosis surpass 
any other form of tuberculosis. 


6. Glandular and bone tuberculosis are negligible as a cause of death in 
children under 15 years of age but of great importance as a cause of physi- 
cal disability. 


* Director, Division of Child Hygiene, Minnesota State Board of Health; Internist, 
Lymanhurst School for Tuberculous Children. 
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A ROENTGEN AND CLINICAL STUDY OF SINUSES 
IN A SERIES OF SCHOOL CHILDREN 


By Mitton J. Greyman, M.D.* anp WatTeER E. Camp, M.D.+ 


MINNEAPOLIS, MINN. 


A ROENTGEN study of the para nasal sinuses was made in one hundred 
school children to determine the incidence of sub-acute or chronic sinus 
infection. ‘These cases were not selected as having symptoms of sinus 
infection, but were taken from the schoolroom and examined for signs of 
involvement. 

That para nasal sinus infections are responsible for many acute condi- 
tions is a generally accepted fact. Dean believes that chronic respiratory 
infections have a definite relation with sinus involvement. This may be 
especially true of bronchiectasis, although, in this short series only two 
children showed this relation. ‘Twenty-five per cent of the cases exam- 
ined show roentgen evidence of involvement of one or both maxillary sin- 
uses. As the roentgen plate does not differentiate between a sinus having 
a thickened membrane and one containing pus, a clinical examination was 
made of the cases showing roentgen involvement. 

Puncture and irrigation of the maxillary sinuses which had definite roent- 
gen evidence of pathology showed twenty-five per cent to contain puru- 
lent exudate. The amount of exudate varied from one to ten cubic centi- 
meters. One case showed a definite fetid odor and another had a sinus 
completely filled with polypoid degneration. 

Thus we may summarize as follows: 

Of one hundred cases, twenty-five showed roentgen evidence of max- 
illary sinus involvement. Puncture and irrigation of the maxillary sinuses 
in these positive cases showed approximately twenty-five per cent to con- 
tain exudate. Only two cases showed bronchiectasis. 

We believe that maxillary sinus infection in childhood is the cause 
of many sub-acute and chronic conditions. Realizing that this brief 
study is not conclusive, a routine study of the sinuses will be made in the 
school children at Lymanhurst during the next year. 


* Roentgenologist, Lymanhurst School for Tuberculous Children. 
7 Ophthalmologist, Lymanhurst School for Tuberculous Children. 
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INDIA INK AS AN INDEX TO’ THE DISTRIBUTION OF 
TUBERCLE BACILLI TO THE VARIOUS ORGANS 
AFTER THEIR INTRODUCTION INTO THE 
CIRCULATION* 


By H. J. Corper, M.D. AND Max B. Luriz, M.D. 


DENVER, COLo. 


To say that tuberculosis of the lungs constitutes by far the overwhelm- 
ing majority of all organ tuberculosis in man is almost a tautology; al- 
though the reason for the select localization of the disease in this organ 
is not quite clear. Still there is a very plausible explanation of this fact 
in the greater frequency of aerogenic infection in man. But how can the 
preponderance of the disease in the lungs of rabbits, for example, be 
explained when the bacilli are introduced subcutaneously or by vein. 
Various theories have been extant attempting to explain the anomalous 
position of the lungs in such cases. Among these the one most fre- 
quently put forth is that when the microorganisms are introduced by the 
venous route, the first organ to which they are carried is the lung and 
that the lung acts as a filter for the bacilli, and hence the tuberculosis is 
chiefly pulmonary. That the explanation of this phenomenon is not quite 
so simple can be inferred from the slightest perusal of the literature on 
the distribution of particulate matter in the various organs after such 
material has been introduced into the body by vein.t 

Such was the origin of our present problem of which this paper is an 
integral part. In studying the effect of carbon on tuberculosis in rabbits 
we injected intravenously Higgins india ink which is an extremely fine 
suspension of carbon particles in water ranging in size from 1 to 3 microns. 
On sectioning these animals, a marked discrepancy was noted between the 
organ distribution of tuberculosis and that of carbon. As noted above, 
most of the tuberculosis was in the lungs, while the carbon was apparently 
located chiefly in the liver, spleen and bone marrow. A chemical analy- 
sis of the carbon in these organs showed that, weight for weight, the 
spleen received the most, about half as much being localized in the liver 
and bone marrow, and that distinctly less, especially in the guinea pig 
and monkey, are localized in the lungs. If the distribution of carbon 
particles can serve as an index to the distribution of the bacilli, the peculiar 
position of the lung in the rabbit as far as its tuberculous involvement is 


*From the Research Department, National Jewish Hospital for Consumptives, 
| Denver, Colorado. 
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concerned cannot be attributed to the ability of the lung to localize a 
greater number of bacilli, on introducing these into the circulation, than 
other organs. At first attempts were made to study ,the localization of 
tubercle bacilli directly in the various organs after they had been intro- 
duced into the circulation, but so many insurmountable difficulties were 
encountered that we had to abandon this method. | 

However, on a priori reasoning carbon seemed to us to fulfill all the 
requirements for this purpose, and further study seemed to justify our 
original conception. | 

In the first place, the ultimate gross distribution of carbon particles fol- 
lowing intravenous injection, and the tuberculosis developing from the in- 
jection of tubercle bacilli intravenously are identical. It is found that 
tuberculosis develops in those organs only which contain appreciable 
amounts of carbon. Thus tuberculosis develops in the lungs, liver, spleen, 
bone marrow and kidneys. These are the organs in which carbon is) 
localized in sufficient quantity so that it can be determined by a methoc 
sensitive to 0.001 cc. of india ink per gram of tissue. The remaining 
organs such as the intestines, the brain, the muscle, the adrenal, etc., con 
tained no carbon sufficient in amount to be determined by the above 
method and these organs also failed to develop tuberculosis. Furthermore 
with the exception of the lung and liver, in which it is believed specia 
other factors play a role, the number of tubercles developing in an orgat 
seemed to go hand-in-hand with the relative distribution of carbon in thr 
same organ. Thus in grading these organs in relation to the number 0) 
tubercles developed, it is found that the spleen develops the greatest num 
ber of tubercles, the bone marrow next and the kidney least which bear: 
out the relationship between these organs of the numerical identity he 
tween carbon distribution and that of tubercle bacilli. | 

It is, however, in the microscopic study of the tissues that the mos. 
cogent evidence has been obtained. When india ink is injected intra) 
venously into a rabbit it is found that the carbon is not indiscriminate), 
distributed. After 24 hours no carbon is found free anywhere extra’ 
cellularly. All the carbon is phagocytosed by certain cells of the tissue: 
and occasionally mononuclear cells of the circulating blood are found t 
contain carbon. 

In the lungs, the endothelial cells of the alveolar capillaries take up th’ 
carbon, the bronchi, the larger vessels, and the lymphocytes of the lympl 
structures are entirely free from carbon. The only other anatomic struc 
ture that takes up carbon besides the capillary is the small vessel contain 
ing only an occasional muscle cell in its wall. i e 

These are the locations whence originate the tubercles of the lung. 

In the liver the carbon is distributed in characteristic fashion. Thi 
preponderance of carbon is found on the periphery of the liver lobule 
the central portion of the lobule contains less carbon. In this orgat 
it is found that it is only the Kupfer cells of the liver sinusoids that take uy 
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the carbon, that the liver cells themselves, the portal canals and their con- 
tained structures do not take up carbon. 

In the spleen the Malpighian corpuscles are practically free from car- 
bon whereas the pulp is thoroughly loaded with carbon. It is extremely 
difficult to differentiate the cell type which takes up the carbon in the 
splenic pulp, but when there is a concomitant congestion of the splenic 
pulp sinuses, it becomes apparent that it is primarily the endothelial cells 
of the sinuses, the macrophages or so-called splenic cells (which engulf 
altered erythrocytes) and perhaps also the reticular cells of the spleen 
which engulf the carbon. 

In the bone marrow a careful study shows that the carbon is taken up 
by the endothelial cells lining the blood sinuses; that the myelocytes, the 
fat cells, the giant cells (megakaryocytes), and the various precursors of 
the various blood cells fail to take up the carbon. 

In the kidney the carbon is localized primarily in the cortex and scarcely 
any of it is found in the medulla. In the cortex again it is found pri- 
marily in the endothelial cells of the glomerular tufts and to a smaller 
extent in those of the capillaries between the convoluted tubules. 

_ In the remaining organs whatever trace of carbon is taken up is found 
in the endothelial cells of the capillaries and of the smallest vessels. 

On analysis of the above findings it will be seen that carbon is found 
only where the circulation is slow or where the capillary bed is thoroughly 
subdivided, thus the alveolar capillaries, the sinusoids of the liver, the 
sinuses of the spleen with their perforate venules, the glomerular tufts of 
the kidney and the sinuses of the bone marrow. 

That other factors besides the merely mechanical factor of rate of cir- 
culation play a role in the phagocytosis of particulate carbon is evident 
irom the fact that the capillaries of the brain never phagocytose carbon 
and that the Kupfer cells of the liver seem to phagocytose carbon much 
more rapidly than any other endothelial cell in the body. 

However, the most convincing evidence of the identity of carbon distri- 
bution and of tubercle bacilli has been derived from a large series of 
rabbits which had been injected simultaneously with a mixture of india 
ink and bovine tubercle bacilli. 

It is found that in the lungs the carbon is localized in the early tu- 
bercles; that the epithelioid cells of the early tubercles contain carbon 
particles, that the smaller blood vessels show the endothelial cells con- 
taining carbon particles in a stage of rapid multiplication and that the 
surrounding tuberculous process i. e., epithelioid cell formation, results 
from the migration of these carbon laden and presumably tubercle bacilli 
laden endothelial cells. 

In the liver it has been definitely proven by Goldmann? and also by 
Evans, Bowman and Winternitz? that the tubercle here results from the 
multiplication of the Kupfer cells. The tubercles are primarily localized 
on the periphery of the lobule, one factor explaining this is that carbon 
and hence tubercle bacilli are phagocytosed for the greater part by the 
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Kupfer cells of the periphery of the lobule. Each tubercle in the liver is 
made up of epithelioid cells containing large masses of carbon particles. 

In the spleen again the identity of carbon containing cells and epithelioid 
cell formation is brought out very strikingly. Here the early tubercles 
originate for the greater part in the pulp or on the periphery of the Mal 
pighian corpuscle and all the epithelioid cells of the early tubercles and 
the Langerhans giant cells and syncytia are loaded with carbon particles, 

The tubercle in the kidney usually starts in the glomerulus which is the 
main site of localization of carbon, although occasionally a tubercle will 
be seen to originate from the endothelial cells of the capillaries betweer. 
the cativohated analees 

The early tubercles in the bone marrow are made up of epithelioid cells 
containing large amounts of carbon particles. 

Finally it would seem that the absolute proof of the above contention is 
given by the following finding: that in the epithelioid cells of the tubercles 
if the various organs tubercle bacilli and carbon particles can be seen in 
the same cells. This is especially true in the liver where following a single 
simultaneous injection of tubercle bacilli and india ink careful search re- 
veals that almost every epithelioid cell with carbon particles contains one or 
more tubercle bacilli in its cytoplasm. This is also to a great extent true of 
the spleen and bone marrow. In the kidney where the original deposit of 
carbon is small, and more strikingly in the lung many cells are found with 
tubercle bacilli and without carbon particles or vice versa. The greatest 
discrepancy is seen in the lungs where numerous cells containing tubercle 
bacilli are free from carbon. This can be explained on the basis that the 

carbon particles are inert and do not multiply while the tubercle bacilli 
multiply and stimulate the formation of new epithelioid cells. 

All these findings are in exact agreement with the classical work of 
Foot! who states that carbon is the present mode of identifying the endo- 
thelial cell from which the epitheloid cell of the tubercle of all organs 
originate. 

We conclude therefore with Maximow, Foot and others that the reticulo- 
endothelial cell is the parent cell from which originate all the tubercles. 
We also conclude that india ink is specific for the reticulo-endothelial cell 
and that the distribution of carbon is a direct index of the distribution of 
tubercle bacilli in the various organs. Therefore, the preponderance of 
the pulmonary tuberculosis following the intravenous injection of tubercle 
bacilli in the rabbit cannot be explained by the primary localization of 
tubercle bacilli in this organ, but rather to the more ready growth of the 
bacilli in the lungs as compared to the other organs of the body. 
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DISCUSSION ON PAPER BY DR. CORPER 


Dr. I. D. Bronfin, Sanatorium, Colo.: May I, as a clinician, ask 
Dr. Corper, whether the conclusions arrived at by him and his associates 
from a study of the distribution of India ink and tubercle bacilli in the 
circulating blood of the guinea pig can be applied to the human being? [| 
have been interested in the question of tuberculous bacteremia in man. 
The citrated blood of some very advanced and active cases was injected 
into guinea pigs, and some animals developed tuberculosis. When such 
patients whose blood was positive came to autopsy, it was surprising to 
find only localized pulmonary lesions. Why did not some of the bacilli 
which circulated in the blood lodge in some other viscera and produce 
lesions there? 


THE EFFECT OF MERCUROCHROME ON EXPERI- 
MENTAL TUBERCULOSIS IN THE RABBIT*+ 


By H. J. Corper, M.D., Saut Meset, M.D., AnD Rose SILVER 


DENVER, CoLo. 
(Abstract) 


MeERCUROCHROME-220 soluble given intravenously daily over long peri- 
ods has no appreciable effect upon tuberculosis developing in rabbits after 
the intravenous injection of suspensions of virulent human or bovine 
tubercle bacilli. The local tissue toxicity of mercurochrome-220 soluble in 
relatively low concentrations and its poor tuberculocidal and bacteriostatic 
efficiency would not seem to justify its use in the local treatment of tuber- 
culous empyemas, pulmonary cavities or sinuses in man. 


* From the Research Department, National Jewish Hospital for Consumptives. 
+ This paper will be published in full in the AMERICAN REVIEW OF TUBERCULOSIS. 


320 


A COMPARATIVE STUDY OF THE CYTOLOGICAL RE- 
ACTIONS TO PRIMARY AND SUPERINFECTION 
WITH THE TUBERCLE BACILLUS IN THE 
GUINEA PIG* 


By Morris Dworski, Davip T. SmitH, M.D. anp L. U. Garpner, M.D. 


Saranac Lake, N. Y. 


INFLUENCED by gross appearances and by the microscopic characteristics 
of the lesions in certain phases of the reaction it has become a dogma 
_among tuberculosis experimentors that mammalian tissues react to primary 
infection by proliferation of fixed tissue cells, but to superinfection they 
react with acute exudation accompanied by accelerated proliferation. 

With a view to testing the correctness of this concept we have repeated 
some of the older experiments modifying the technique in the light of 
recent experience. Our chief point of attack has been the guinea pig’s 
peritoneal cavity which offers for study, not only fixed tissues like the 
omentum and parietal wall, but also free lying cells. On the former the 
usual histological methods. were employed, but to the latter the newer 
techniques of vital staining and in vitro culture were applicable. In addi- 
tion a comparative study of the blood entering and leaving lungs during 
the period of tubercle formation has been attempted. The correlation of 
all of these studies has yielded results which we believe have thrown some 
light, not only upon the differences in the reaction in the normal and 
immune guinea pig, but also upon the mechanism of tubercle formation 
itself. 


TECHNIQUE 


Briefly our method of procedure has been to inject dilute suspensions of 
tubercle bacilli into the peritoneal cavities of normal guinea pigs and also 
of guinea pigs which have some weeks previously received a subcutaneous 
infection in the right axilla of low virulent tubercle bacilli. For test 
inoculation suspensions of fully virulent human tubercle bacilli (strain 
H,,) were injected. The volume of fluid was always kept at 0.5 cc.; its 
concentration was varied from 1 to 250 isolated bacilli per oil immersion 
field. No suspensions containing clumps of organisms were ever em- 
ployed. Forty pairs of animals, primary and superinfections have thus 
been examined. The peritoneal exudate produced was withdrawn with 


From The Saranac Laboratory for the Study of Tuberculosis, Saranac Lake, N. Y. 
This paper will be published in enlarged form and with illustrations in the AMERICAN 
REVIEW oF TUBERCULOSIS. 
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capillary pipettes at intervals from fifteen minutes to twenty-one days after 
infection. One portion of the fluid was reserved for total and differential 
cell counts and in another the living cells were studied at body temperature 
after staining by the Pappenheim method with neutral red and Janus 
green. In some cases the exudate cells were cultured in hanging drops 
using Maximow’s homologous plasma and bone marrow extract as a 
medium for growth. In some series the animals were killed at the time 
of observation and the tissues were fixed for histological examination. 
In the case of the lungs, infection was administered by the inhalation 
method and after complete anaesthesia the thorax was opened so that 
samples of blood could be obtained from both the right and left ventricles 
of the heart. 


PERITONEAL EXUDATES 


Attempts to establish mathematically exact differences between the re- 
actions in primary and superinfections were defeated by changes in the 
volume of the peritoneal exudate. In the superinfected animals the 
fluid volume was frequently several times that in the normal guinea pig 
during the first three or four days after infection, while in those receiving 
a primary inoculation the volume of fluid shrank to practically zero during 
the period from twenty-four to forty-eight hours following injection. 
The resultant alteration in concentration of the cells in the peritoneal 
fluid invalidated to a large extent the value of total cell counts. How- 
ever, an average of these counts has been plotted and is illustrated in 
slide 1. It demonstrates the fact that after infection the total number 
of free cells falls during the first half hour from a normal level of about 
20,000 cells per cubic millimeter to a value as low as 2000 and that then 
recovery takes place to reach a maximum at 11 hours. Thereafter the 
number of cells is variable. The most striking feature of these curves 
is the fact that in general the number of cells in the immune animal is in 
excess of those in the guinea pig receiving a first infection. 

Slide 2 illustrates the behavior of the individual type of cells in the 
peritoneal exudates as reflected in average of differential counts. These 
curves show first that the changes in both primary and superinfections 
tend to parallel one another during the first twenty-four hours, but that 
the percentage of polynuclears and lymphocytes is always greater in super- 
infection while the reverse is the case of monocytes and eosinophiles. 
During this period the polymorphs increase to a maximum at five hours 
and then gradually decrease. The eosinophiles rapidly fall almost to the 
zero point and thereafter cease to appear in any appreciable quantity. 
Lymphocytes suffer a preliminary drop and then show a recovery which 
is most marked in the immune animal, while the monocytes recover most 
rapidly in the primary infection. After the twenty-four hour period the 
striking features are an excess of polymorphs in primary infection over 
superinfection from forty-eight hours onward, a persistent and marked 
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increase of lymphocytes in the immune animal, and a gradual increase 
in the number of monocytes in the primary infection. 

When these reactions are compared with control intraperitoneal injec- 
tions of the same amounts of Ringer’s solution or physiological saline it 
is noted that the behavior during the first twenty-four hours is qualitatively 
the same, although quantitatively there is more reaction following the 
injection of tubercle bacilli. 

The characteristics of the cells have been determined by comparing the 
appearances in fixed stained preparations with those stained in the living 
state by neutral red-janus green. Polynuclear neutrophiles and eosino- 
philes offer no difficulty in identification. In the earlier stages of the re- 
action there appear in both primary and superinfections large numbers 
of small cells which would be called lymphocytes in fixed preparations. 
Many of these can be identified by the vital stain as true lymphocytes 
as they show the typical arrangement of green stained mitochondria and 
neutral red granules either entirely absent or present in very small numbers. 
There are other cells, however, which are slightly larger which may ex- 
hibit indentation of the nuclears and which contain many small neutral 
red granules sometimes collected to a large extent within the hof of the 
nuclears and sometimes scattered throughout the cytoplasm. Sometimes 
the latter cells are multinucleated. We have not been able to identify all 
of the cells and we have thought that perhaps they represent either de- 
generating lymphocytes or undifferentiated forms which have been de- 
scribed by Sabin and her associates. 

In an attempt to demonstrate the nature of these undifferentiated cells, 
tissue cultures were made from the exudates twenty minutes to one hour 
after infection. It was found that if the original fluid contained large 
forms which we could identify as monocytes, growth occurred and after 
twenty-four to forty-eight hours incubation the drops contained very 
large compact masses of these large cells. If, however, only the small 
lymphocyte-like cells were present, then no growth occurred. Although 
the preparations were kept under daily observation for a period of one 
week, atrophy and death of the original cells were the only changes which 
could be detected. We were led to conclude that presumably these small 
cells were not the progenitors of the large monocytes and it did not seem 
probable that they were undifferentiated embryonic cells for such cells 
would presumably possess great powers of multiplication. 

The large cells previously referred to as monocytes possess those 
characteristics which Sabin has used to differentiate the large mononuclear 
and transitional cells of the blood from tissue cells of similar appearance. 
It is a relatively large cell with a large vesicular indented nucleus and a 
hyaline cytoplasm presenting a ground glass appearance. In vital prep- 
aration the neutral red granules are collected in a rather compact rosette 
located in the hof of the nucleus about the centrosphere. Phagocytosed 
material usually collects at the periphery of the cell. Mitochondria are 
few in number and very small. Monocytes apparently possess a viscid 
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surface for they usually coalesce in large clumps unless separated. They 
are often multinucleated and show evidence of both direct and indirect . 
division. A few clasmatocytes, the tissue wandering cells, can also be 
detected in the fluid after twenty-four to forty-eight hours. 

The sequence of events as reflected in the peritoneal exudate cells of 
both primary and superinfections is as follows. Within the first half 
hour about two-thirds of the cells resemble small lymphocytes, nearly one- 
third are eosinophiles and the remainder consist of a few polynuclears 
and a certain number of monocytes. ‘The last mentioned are small and 
possess a relatively large nucleus. ‘The eosinophiles are so actively phago- | 
cytic for tubercle bacilli that as early as fifteen minutes after infection 
one sample of fluid showed 21 per cent oi these cells containing organisms 
and at thirty minutes nearly 50 per cent of them had ingested bacilli. 

The polynuclear leucocytes increase in relative and absolute quantities 
up to the fifth hour when they constitute about 80 to 90 per cent of all 
the cells present. ‘hey then diminish and manifest degenerative changes. 
At twenty-four and forty-eight hours large numbers are being ingested 
by monocytes, a single cell often containing as many as 20 or 30 ingested 
polynuclears and eosinophiles. Polynuclears may ingest tubercle bacilli 
in small numbers, but this apparently occurs without any great regularity. 
At two hours were found the largest number of bacilli phagocytosed by 
polynuclears, but even at this period only 8.5 per cent of these cells 
contained organisms. 

The lymphocytes are not remarkable except for the numerical increase 
in the superinfections which is much greater than that in primary infec- 
tions. ‘The experiment of Bergel was repeated to demonstrate whether, 
as he claims, their cells appear in response to insoluble lipins. The injec- 
tion of an emulsion of tubercle bacillus wax was not followed by a lympho- 
cytosis more marked than that following injection of intact tubercle 
bacilli or other substances. 

The monocytes gradually increase in both primary and superinfections, 
but the greatest number are encountered in the former—where they form 
87.5 per cent of the cells at the end of the observation period. At first 
they are relatively small cells resembling large lymphocytes in appearance, 
but vital staining demonstrates their true character. After twenty-four 
or forty-eight hours they become very large and are actively phagocytic. 
Multinucleated forms are common and their cytoplasm is granular and 
vacuolated, showing large accumulations of neutral red. After the second 
day it appears that a fresh proliferation of these cells occurs for again 
younger forms appear and of these only a few attain the tremendous size - 
of the phagocytic generation at forty-eight hours. These are the cells 
which after the second hour contain the majority of the tubercle bacilli, 
but after four days even they show no organisms. | 

The red blood cells have not been enumerated, but bloody fluids have 
regularly been encountered in samples withdrawn from superinfections © 
from the first to the twenty-fourth hour, and the amount of blood has | 
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shown a steady increase during this period. Thereafter only the slightest 
traces of blood are visible. In primary infections blood does not appear 
in appreciable amounts until after the tenth day. 

The Influence of Dosage upon the Reaction. Expressed as average 
numbers of isolated bacilli per oil immersion field, the following doses 
were employed: 1, 2, 3, 4, 10, 15, 40, 100, 150, 250. On tabulating the 
cell counts with each of these doses it was found that no constant varia- 
tion could be ascribed to this factor. The reaction to a dose of 1 showed 
little variation from that of 250 and as a consequence the figures for all 
doses were averaged and our results expressed as such. 

The Fate of the Injected Tubercle Bacilli. As already noted the mech- 
anism for the phagocytosis of tubercle bacilli is apparently the same in 
both primary and superinfections. Within the first hour eosinophilic 
polynuclear leucocytes ingest large numbers of these organisms, while 
some may be taken up by neutrophilic leucocytes and monocytes. Dur- 
ing the period between two and four hours more polynuclears assume this 
role, but at the same time many monocytes are engaged. After the 
twenty-fourth hour the monocytes alone are concerned. When doses of 
less than 10 were inoculated only very rarely could any organisms be de- 
tected until the later stages of the primary infections when multiplication 
has occurred. With the larger doses, however, our observations are in 
agreement with those of others. ‘In primary infections they were readily 
found in the peritoneal fluid until the fourth day, while in superinfections 
they had completely disappeared after the second hour. The uningested 
organisms remain unchanged in primary infections, but in immune animals 
they become granular and fragmented two hours after infection. Much- 
Weiss stains failed to detect many more organisms than did the usual 
Zieh] Neelsen preparations. 


Pu ea eto GG LLIN S 


The changes produced by reaction of primary and superinfection in 
the omentum are illustrated in the accompanying lantern slides. For con- 
venience in description the reaction has been divided into periods but such 
a division is not altogether arbitrary for the stages are rather sharply 
defined. 

First Twenty-four Hours, the Period of Nonspecific Reaction. In- 
flammatory changes, slightly more pronounced in the primary than in the 
superinfection appear within fifteen minutes after inoculation. The 
vessels become engorged and show a marginal arrangement of polynuclear 
leucocytes which soon begin migration through the walls. The surface 
mesothelium desquamates and collections of leucocytes of all varieties col- 
lect above the surface. 

By the fourth hour both immune and primarily infected animals show a 
well developed acute inflammation involving the surface and deeper struc- 
tures with an exudate of polymorphs, fibrin, red blood cells together with 
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some haemorrhage. Variable numbers of mononuclear leucocytes ari 
scattered throughout the tissues and in solid masses near small blooc 
vessels. Some of these cells are multinucleated. The severity of reac 
tion is somewhat greater in the immune tissue. The picture remain: 
unchanged up to the eleventh hour—an inflammation entirely similar it 
character in each group of animals but more marked in extent in the 
superinfection. 

Second Period. This commences at some time between the eleventl 
and twenty-fourth hour and is characterized by a disappearance of th 
exudate from the primary infection, while in the superinfected animal nc 
abatement in the severity of the inflammation can be detected. All tha 
remains in the former case are the somewhat thickened taches laiteusc, 
covered by regenerated mesothelium. In these patches are a few mononu: 
clear cells undergoing division and perhaps a slight’ increase of fibroblasts 
In the deeper tissues are small perivascular collections of large mononu 
clear cells. 

At forty-eight hours the primary infection still presents the picture o- 
inactivity practically unchanged. The exudate of superinfection, how 
ever, now shows evidence of coagulation necrosis but the process has no 
progressed to caseation. Presumably it is becoming liquified and portion: 
of it will be removed to lymphoid tissues draining the peritoneum. A 
the same time the large perivascular masses of mononuclear leucocyte: 
show very active TE by mitosis and there is similar multiplication it 
the scattered cells of this type. There is marked activity of fibroblast; 
and vascular endothelium at the periphery of the lesions which we hav 
interpreted as the beginning of the nonspecific granulation tissue capsuk 
which will form about the future tubercle. 

Third Period. This stage extends from the fourth to the seventh ed 
Typical laminated tubercle develops in the superinfection and by the enc 
of the period has progressed to caseation. These changes are accompaniec 
by a persistence of all the acute inflammatory phenerens previously en. 
countered. 

In the primary infection the mononuclear cells of the enlarged sub. 
mesothelial taches laiteuses undergo a leisurely process of proliferation anc 
slowly extend downward into the deeper portions of the omentum. Thes« 
masses are elongated and flattened and in no way resemble the typica 
laminated tubercle. At the same time a similar appearance is becoming 
manifest in the perivascular masses of mononuclear cells which show. 
slowly progressive peripheral enlargement. 

Fourth Period. This stage extends from the seventh day throughout 
the remainder of the time © observation, seventeen days. By the ‘tenth 
day superinfection is fully developed and the omentum is thickly sttuddec 
with large conglomerate caseous tubercles at whose periphery are excessive 
numbers of lymphocytes. The inflammatory reactions on the surface, it 
the vessels, and between the fixed tissue cells still persist. | 

In the primary infection the omentum shows small discrete noncaseous 
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tubercles in the submesothelial taches laiteuses and in the perivascular 
areas. These lesions consist chiefly of compact collections of large pale 
stained mononuclear cells at whose periphery is a small amount of granu- 
lation tissue containing inflammatory elements. There is also a moderate 
dilatation of blood vessels, an exudation of some serum and fibrin and 
some migration of red and white blood corpuscles. 

By the seventeenth day the reaction in the primary and superinfections 
cannot be distinguished. Each now shows fully developed conglomerate 
caseous tuberculosis. 

While the process of tubercle formation was also studied in the sub- 
mesothelial parietal tissues, particularly the diaphragm, only three points 
will be mentioned here as in other respects the behavior is identical with 
that in the omentum. 

Vascular Changes. It was noted that in the omentum at the second 
hour after infection the vessels contained great numbers of monocytes. 
In the simpler structure of the diaphragm this is particularly apparent 
and it can be observed that these cells pass through the vessel wall to 
collect in masses in the adventitial coats where they undergo repeated 
division (See lantern slide). 

At the forty-eight hour period in superinfections and at the tenth day 
in primary infections a marked activity was described in the vascular 
endothelium. The diaphragm at these same intervals present great num- 
bers of mitoses in the endothelium of the small veins. Ina single section 
15 mm. in length 12 such mitoses were observed. 

Surface Tubercles. The formation of such lesions is more apparent on 
the smooth surface of the diaphragm than on the irregular omentum. 
Observation of living peritoneal exudate cells showed that the monocytes 
perhaps because of particular viscosity of their surfaces tend to form in 
large clumps within the fluid. They also collect upon the parietal peri- 
toneum. Frequently injured mesothelium regenerates to surround and 
cover such clumps thus firmly anchoring it in position. When this occurs 
the cells forming the clump undergo further multiplication and fibroblasts 
and blood vessels invade the mass from the underlying areolar tissues. A 
granulation tissue capsule is formed about the nodule which then presents 
all the characteristics of a true tubercle. 

Passing reference will be made to uncompleted experiments in which 
the cellular picture of the blood entering the lung during the period of 
tubercle formation has been compared with that of the blood leaving the 
organ. Briefly it may be stated that the number of monocytes in the 
blood of the right heart is greater during the period of tubercle formation 
than at that in the left heart, while without such irritation in the lung the 
reverse is true. Do Pee 


CONCLUSIONS 


The correlation of the above experimental data leads us to the following 
conclusions : 
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~ Tubercle formation is primarily the result of a local proliferation of 
monocytes which are poured into the tissues from the blood vessels at the 
site of localization of the bacilli. ? 

Fixed tissue cells, fibroblasts, vascular endothelium and perhaps clas- 
matocytes proliferate at a later period as the result of stimulation by the 
accumulated mass of monocytes to form a nonspecific granulation tissue 
capsule. The inability to subject the tissues of the omentum and dia- 
phragm to vital staining by the Janus green-neutral red technique has 
precluded absolute proof of the exact nature of all the cells in the tissues 
involved if this method of differentiation can be considered as such. 


But the similarity between free exudate cells and those in these tissues 


strongly favors the view that it is the circulating blood monocyte and not 
the tissue wandering cell or clasmatocyte which is chiefly concerned in 
tubercle formation. 

The differences between the reaction in primary and superinfection are 
quantitative and not qualitative. 

Each is primarily a response by proliferation which is accompanied by 
variable amounts of inflammation. 

Fach excites in the peritoneal cavity an inflammatory exudation which 
is to a large extent nonspecific in nature and independent of the number 
of bacilli injected. In the primary infection this preliminary inflamma- 
tion undergoes clearing after about twelve hours to be followed by 
slow and leisurely proliferation. But at ten days inflammatory reaction 
again appears. In superinfection there is no cessation of the preliminary 
inflammation and it continues throughout the entire course of the disease. 
Superinfection, as previously shown by Krause, is characterized by ac- 
celerated proliferative reaction so that tubercle appears as early as the 
fourth day while in primary infection no typical nodular lesion can be 
found until the tenth day. 


THE EFFECT OF SODIUM-AURO-THIOSULPHATE 
(SANOCRYSIN) ON THE GROWTH OF THE 
TUBERCLE BACILLUS IN VITRO*+ 


By H. C. Sweany, M.D., anp M. M. Wasicx, M.D. 


Cuicaco, IL. 
(Abstract) 


DurtINnG the last winter, considerable attention was given to the “Danish 
gold cure” for tuberculosis. As is customary with new “cures,” the air 
is filled with all sorts of rumors both good and bad. At our earliest con- 
venience, therefore, we attempted researches in our institution to see if 
we could confirm or disprove the claims made by the authors of the rem- 
edy. A perusal of the report by Dr. Moellgaard, impresses one that the 
work has been carried out in a highly scientific manner and that the 
results in general, are trustworthy. Certainly the motives of the men 
doing the work cannot be questioned. ‘There are certain theories, how- 
ever, that they advance and certain claims that they have made which are 
open to question. These issues have been taken up in our laboratory and 
an attempt has been made to solve them. . 

In the first place, the work of the authors was repeated insofar as we 
thought it necessary. We found that, contrary to the claims made by the 
authors, sodium-auro thiosulphate (Sanocrysin), is not quickly bacterioci- 
dal to the tubercle bacillus. In fact, after a period of three days in a 
concentration of 1 to 2000, the organism still survives and we are able to 
produce tuberculosis in guinea pigs. This somewhat startling result does 
not necessarily invalidate the compound for use, because in very dilute con- 
centration it prevents the organism from growing and thus it may be con- 
sidered highly bacteriostatic. In a concentration as low as 1 to 500,000 
in agar culture, it was found to inhibit the growth of the tubercle bacillus 
and in even lesser dilutions, it inhibited the growth of the tubercle bacillus 
when bouillon cultures were used. The contention, therefore, that the 
bacilli are killed by Sanocrysin and that a tuberculin-like reaction ensues, 
must be abandoned. The only hope left for this compound lies in the 
fact that it is somewhat slowly eliminated and that it may have an affinity 
for tuberculous tissues; thus a fairly low dilution of it will inhibit the 


* This paper will be published in full in the AMERICAN REvIEW oF TUBERCULOSIS. 
7 From the Laboratories of the Municipal Tuberculosis Sanitarium, Chicago. 
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growth of the tubercle bacillus and in time the bacillus will be encapsulated 
and killed by the host. The prompt recovery of the many patients reported 
as recovered, must, it would seem, be ascribed to some other cause than 
either bacteriocidal or bacteriostatic action of Sanocrysin. Perhaps there 
is non-specific stimulation of the tuberculous granulation tissue that has 
a detrimental action on the parasite. As their best results were obtained 
on patients having the exudative type of disease, this theory becomes the 
more plausible. The less immune individual has properties conferred by 
the stimulation of the chemical that tends to arrest exudation and event- 
ually turns into a progressive proliferative type of disease. 


THE EFFECT OF THE INJECTION OF SODIUM-AURO- 
THIOSULPHATE (SANOCRYSIN) ON NORMAL 
AND TUBERCULOUS DOGS*+ 


Parr I—Normat Docs 


By K. Lucitte McCuusxey, Ph.D., anp LILLIAN EICHELBERGER, Ph.D. 


CHICAGO, | Int. 
(Abstract ) 


THE investigation reported here was undertaken to ascertain the effect 
of intravenous injections of sodium-auro-thiosulphate (Sanocrysin) with 
respect to urinary changes, excretion and distribution of gold. 

The subjects used in this work were four normal male dogs which 
were maintained upon a controlled dietary. 

Three injections of Sanocrysin were made using increasing dosages of 
20, 30, and 40 mgs. respectively per kilo body weight. An injection was 
never given until the gold from the preceding one had disappeared from 
the urine. 

The urine was collected every twenty-four hours and quantitative de- 
terminations were made for gold, urea, ammonia, chlorides, creatinine, 
and physical properties. 

To study the distribution of gold in the organs three of the four male 
dogs under study were necropsied. 

Three female dogs were each given an intravenous injection of 20 mgs. 
per kilo of body weight and the urine was obtained through catheter for 
thirty minute intervals over a period of four hours following the injection. 
Fach urine specimen obtained was analyzed for gold. 


The following conclusions and observations from the investigation were 
made: 


1. Sodium-auro-thiosulphate (Sanocrysin) is excreted principally by 
the kidneys over a period of approximately 30 days. 


2. The percentage of recovery of gold from the urine is practically 60 
per cent. 


*From the Laboratories of the Municipal Tuberculosis Sanitarium, Chicago, III. 
7 This paper will be published in full in the AMERICAN REvIEW oF TUBERCULOSIS. 
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3. Albumin varying in amounts from a trace to 1.2 grams per liter 
was observed in all cases. The albuminuria increased with increased 
dosage and lasted for a period from 4 to 10 days with subsequent reap- 
pearance. 


4. The intravenous injection of the gold compound caused diarrhea, 


oliguria, and seemed to affect the vomiting centers. The vomitus contained 
much bile but no gold. 


5. The excretion of urea, chlorides and creatinine in the urine was 
decreased, following an intravenous injection of Sanocrysin. 

6. Three to five per cent of gold was excreted through the intestine 
during the first week after injection. } 

/. The intravenous injections of Sanocrysin have no effect upon body 
temperature. 

8S. The greatest amount of gold from Sanocrysin localized in the 
organs at any time does not exceed 32 per cent of the amount injected. 

9. Gold appears in the urine within 30 minutes after an injection of 
Sanocrysin. 


DISCUSSION ON PAPERS BY DR. SWEANY AND 
DR. WASICK, AND DR. McCLUSKEY 
AND DR. EICHELBERGER 


Dr. John Ritter, Chicago: These two excellent papers on the effect 
of sodium-auro-thiosulphate or Sanocrysin on the growth of the tubercle 
bacillus and the experimental work done on dogs, followed by the statement 
of Dr. White on what our government is now doing in this matter, has 
finally completed this interesting, still obscure, topic. Would it not be 
advisable that we of this Association go on record as condemning any 
so-called cure for tuberculosis, that we caution the general practitioner 
against accepting any of these cures until we have positive data as to either 
efficacy or worthlessness of any of these vaunted cures for tuberculosis, 
this particularly in the interest of the unfortunate tuberculous who is so 
gullible. As Dr. White has stated that our government is now making a 
thorough, impartial, and scientific investigation of this whole subject, let us 
refrain from advising its use, urging the general practitioner not to con- 
sider Sanocrysin as a dependable remedy until our government has passed 
on its use. 


A REPORT OF RESULTS OBTAINED WITH THE RING 
TEST FOR THE DIAGNOSIS OF TUBERCULOSIS 


By ALFrep Henry, M.D:, anp Harotp S. Hatcu, M.D. 


INDIANAPOLIS, IND. 


DurING the last eighteen months we have carried out on a series of 
patients, a diagnostic test with a tubercle bacillus extract, which, briefly, 
is prepared as follows: The tubercle bacilli are grown on a 5 per cent 
glycerine broth, killed by heat, and defatted with petroleum ether and 
hydrochloric acid. The bacilli are then taken up in an alkaline solution, 
and fractional precipitates are removed at certain isoelectric points. Out 
of some fifty fractionations, one of these contains the specific substance, 
which was used in these tests. 

The technique of the test is simple. The patient is bled, and the serum 
collected in the usual manner, .2 cc. of serum is placed in a test tube of 
about 4 mm. diameter. By means of a fine pointed pipette an equal 
quantity of the tubercle bacillus extract is carefully floated on top of the 
serum. A positive reading consists of the appearance of a ring at the 
point of contact of the serum and the tubercle bacillus extract, varying in 
depth from one-half to 3 millimeters. This ring appears in one-half to 
2 hours time at 37° centigrade. 

The results obtained in 400 cases are shown graphically on four stere- 
opticon slides. The patients on whom these tests were carried out, con- 
sisted of 180 cases under treatment for pulmonary tuberculosis at Sunny- 
side Sanatorium, and 220 cases occurring in private practice who 
presented themselves for diagnosis. 

In 83.5 per cent of the total cases tested, the test was positive, and in 
16.5 per cent the test was negative. 

Of the cases giving a positive test, 86.5 per cent were clinically tuber- 
culous; 3.3 per cent were contact cases; 4.8 per cent were quiescent tu- 
berculosis ; 5.4 per cent were cases in which the diagnosis was questionable. 
Of the cases giving a negative test, 9 per cent were clinically tuberculous 
(1.5 per cent of the total cases tested) ; 42 per cent were non-tuberculous ; 
34 per cent were definitely healed cases; 12 per cent were advanced, 
fulminating cases; 3 per cent were cases in which the diagnoses were 
questionable. 

Our limited experience with this test has led us to believe that it may 
prove to be of considerable value in the diagnosis of tuberculosis. This 
report is presented in the hope that it may stimulate the interest of other 
workers in the tuberculosis field to do further work along this line. 


Note: The tubercle bacillus extract used in these tests was prepared in the re- 
search laboratories of the Eli Lilly Company. 
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THE ANIMAL BODY AND THE TUBERCLE BACILLUS* 


Tue Scope oF THE NATIONAL REsEARCH WorkK 


By WiLtiAM CHarLes Waite, M.D.+ 


U. S. Pustic HreattH Service, WasHINGTON, D. C., 


A YEAR ago’ it was suggested that the epithelioid cell is the natural 
host of the tubercle bacillus and that there probably exists no reservoir of 
this parasite outside of the animal body. Today further facts and sug- 
gestions are offered for your discussion. 

Some of the suggestions are not new for they are found scattered 
through the literature. Others are new so far as it has been possible to 
study the literature but doubtless further search will show that many of 
those who have travelled these fields have had similar thoughts. They 
are brought together with the facts to substantiate them to focus your dis- 
cussion on them for this period and, I trust, to occupy your thought 
throughout this year and, perhaps, to tempt some of you to attack anew, 
along these lines, the problems of tuberculosis. 

The views here presented conform to the modern broad principles of 
biology in the field of commensalism, symbiosis and parasitism. This is 
a field of revolution or, more correctly, of evolution in thought from the 
days of Lamarck and Darwin. Today, largely due to the books of Messrs. 
P. Portier,? Paul Buchner,* Caulery and Mesnil,t K. F. Meyers® and 
many others, the problems of commensalism have new meanings. One no 
longer, in cases of intracellular symbiosis, speaks of the animal as the 
host but rather as the macroscopic host, and the cell in which the micro- 
organism lives as the true or microscopic host. The micro-organism may 
be either a commensal eating at a common table with no benefit to either 
invader or host; a symbiote with benefit from the common life to both 
partners in the arrangement, or a parasite with benefit only to the invader 
and ultimate destruction of the miscroscopic host. 


In the case of tuberculosis the tubercle bacillus is a parasite from the 


usual point of view; it may, however, be a symbiote causing no great 
injury and, some have thought, even bringing benefit to the macroscopic 
host; or, very often, it is simply a commensal. There is no fixed line 
between these three groups and one organism may slide along the scale 
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from commensalism to parasitism probably depending to a great extent 
on the chemistry of the host but by mechanisms we little understand. 

The monocyte, to accept the suggestion of Sabin and Cuningham for 
a common name for this cell, is the microscopic host in tuberculosis. The 
tubercle bacillus is the commensal or symbiote or parasite and most of 
the problems ahead of us are concerned with the interrelation of these 
two living organisms, the cell and the bacillus, feeding at a common table. 

Let me now measure the individuals in this common life by some of 
the laws governing parasitism, to which group the tubercle bacillus is 
usually consigned: marshall the facts we have today and try to point out 
to you the answers yet to be found before we are on secure ground. 


NE CHS SLY OP sHOSE 


A true parasite cannot go through life without its Host. The tubercle 
bacillus does not fulfil this property as every test tube of pure culture in 
our laboratories will testify. There is one danger in drawing this con- 
clusion for we know that subdivision is not the same as procreation. The 
tons of chick cells grown in vitro culture without producing a single chick 
or, the multiplication of male and female molds with complete change on 
conjugation, will emphasize this point. The tubercle bacillus within the 
body is different in its growth from that in the test tube, as will be shown, 
and this must be borne in mind. There is apparently no place where the 
tubercle bacillus propagates outside of the body as it does in the test tube. 
It is found in contaminated places for shorter or longer periods but never 
as a pure growth and never asserting itself to the exclusion of other forms 
of life. Once in the body, however, with proper conditions it takes charge 
of the field. 

ADAPTATION 


Let us now view the parasite and host from the influence of the common 
existence on the morphology of each. This comes under the general head- 
ing of adaptation. The alteration of the host is very striking—the mono- 
cyte swells, loses its outlines, fuses, takes on increased staining power 
of nucleus, increases in amitotic division and begins to segregate fat. The 
tubercle bacillus also presents definite changes of which we have too little 
knowledge. It grows singly, not in clumps as in the test tube; it becomes 
granular with segregation spots of different tinctorial value and it gives 
rise to minute forms no longer acid fast. The bacilli may even disappear 
as demonstrated by our present means of identification. That they are 
present is shown by animal inoculation. These changes in the bacilli have 
been commonly called degenerative forms but the case for this conclusion 
is by no means proven. It is one of the things we have shoved aside in 
a pigeon hole for later study. 

Such mutations by adaptation as I have here described are now known 
to be common throughout the whole field of symbiosis and more recently 
they are shown to be common in bacterial life by adaptation to medium 
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environment. For example the mutants differing in colony formation 
morphology, culture reactions, homolysis, pigment production, agglutin 
ability, by growth in immune sera and other substances as proven for } 
coli, B typhosis, pneumococcus, B suipestifer has been shown by Baerth 
elein,® Arkwright,’ Ishii,’ Griffith and Eastwood® and many others. IJ 
this is possible in the test tube the examples in the animal body and it 
cells are infinitely more striking as shown in almost every instance 0 
intracellular existence in the field of biology. So striking is this chang 
in morphology at times that the parasite absorbs and uses the organs 0 
its host as is the case in xenocoeloma.?° 


SP ECLRICT iY, 


Looking next at the specificity of a parasite for its host which is | 
marked characteristic of parasitism this specificity is often so limited tha 
there is complete exclusion for all save one group of a species. Cauler 
and Mesnil* have shown this, for example, with gonospora longissim 
which will infect type B of dodecaceria conchorum but will never infec 
type A. Yet these two types belong to a single species. This characteristi 
applied to the tubercle bacillus is only to be interpreted probably if w 
consider the microscopic host or monocyte. Tubercle bacilli may invad 
or be ingested by other cells, for example, the fibroblasts, granulocytes o 
lymphocytes, but it apparently does not infect them or multiply in them— 
only in the monocyte is there evidence of multiplication of the organisn 
and disease production. As the monocyte is common to all birds ani 
mammals so probably is the tubercle bacillus parasitic for all of suc 
groups, but the infective power probably varies with the adaptation t 
the host as this varies in the different species or, as the bacilli are modifie 
by adaptation to a former host. For, as in the work on mutants in othe 
forms of bacteria, the mutant characteristics may become constant fron 
long residence. ae 

It is in this special field that we need new knowledge of variations 0 
the microscopic host or monocyte of varying species—its tinctorial, chem 
ical, physical and embryologic characteristics. We already know fron 
the work of Lewis™ that there is a marked difference in the monocyt 
phagocytosis between cold-blooded animals and birds and mammals. I 
may be found that variation in virulence of the parasite is merely a varia 
tion in adaptation to the host or, it may be, that continued residence in th 
microscopic host produces changes in the parasite which are unchangeabl 
by any mechanism known to us at the present time. It seems quite cer 
tain that the presence of tubercle bacilli of any grade of virulence alter 
enormously the microscopic host, but of the change by adaptation in thi 
parasite we are still in almost complete ignorance. 


MODIFICATION OF THE FUNCTION 


The actual entrance of the tubercle bacillus into the monocyte is no 
a modification of the function of the latter, nor does the bacillus differ by 
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characteristics known to us from hundreds of other substances, living and 
dead, which pass readily into this cell. Monocytes engulf almost any 
suspensoid including a wide range of bacteria. Other cells have this 
same function, for example, granulocytes, fibroblasts, lymphocytes, endo- 
thelial cells and clasmatocytes. It is the capacity for parasitic infection of 
the monocyte in a definite way that is the specific feature of the tubercle 
bacillus. On the other hand the tubercle bacillus is not the sole organism 
that parasitizes this cell. Certainly the lepra bacillus has the same function, 
probably bacillus abortus and militensis, probably the typhoid bacillus and 
others. 

The end result of the infection is however quite distinct for each para- 
sitic invader. While tubercle formation may result from other stimuli 
and even from dead tubercle bacilli, the living tubercle bacillus is the chief 
agent which has the power of forming tubercles which pass on to caseation. 
It seems therefore that a concentration of study of this period of the in- 
fection is essential; a study of the commensalism of the tubercle bacillus 
and the monocyte in the whole series of animals to which this infection is 
common; a study from its entrance into the microscopic host to the death 
of the macroscopic host must be made before our understanding of how a 
cure is established will be vouchsafed to us. 


HUMORAL FACTORS 


I must now direct your attention to the humoral phase of this question. 
So much of our endeavor in the past decade has been centered in this 
field stimulated thereto largely by the influence of the Ehrlich side chain 
theory and the work on chemotherapy in other infections. | 

If tubercle bacilli are injected in a large dose into the circulation of an 
animal (I mean a dose that will eventually kill) nothing very evident 
happens for days and yet these organisms have gone the full round of the 
body to the uttermost parts of its periphery in a few moments. I have 
recovered them from the opposite ear vein of a rabbit five minutes after 
injection into the ear vein of one side. They are not filtered out in the 
lung, as is so commonly stated by those who have not studied the question, 
but they do disappear from the blood stream within some hours, probably 
from twenty-four to fourty-eight depending on the size of the dose and 
other factors inherent in the animal. Some we know have entered mono- 
cytes, some granulocytes, many others we can not trace. They may adhere 
to surfaces or may be dissolved in the plasma. Outside of the body they 
will not grow on fresh plasma nor on fresh serum. The fibrin clot is 
necessary for their growth and Wright” states that this hemo-bactericidal 
power of plasma increases with the pyrexia of the infection. Possibly 
only those that gain the inside of a monocyte survive or, probably only 
those that gain the cytoplasm of a monocyte multiply and produce disease 
by the swelling, lodgment and gathering of similar cells, and by other 
changes connected with exudate which we need not discuss here. 


bl 
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Rous and Jones*® have already shown a protective power, against serum, 
for phagocyted organisms and suggested that the same occurs for tubercle 
bacilli but we are so wedded to the thought that the phagocytosis is a pro- 
tective agent for the body that we find it hard to concede it to the fighting 
ranks of our invaders. Dr. Cunningham** will present the evidence to 
indicate defection from the protective mechanism of this one of our own 
cells. If we now must concede this cell to the side of the tubercle bacillus 
in this infection we may have to change our whole point of attack from 
the humoral field, which has so occupied us in the past, to the cellular 
domain as the primary need for study. 

It is again this very intracellular protection of the organism that may 
explain the whole failure of our attempts at chemo-therapy. I think it 
may be taken as an axiom that for beneficial chemotherapy within the body 
the invader must be either extracellular as in trypanosomiasis and syphilis 
or have an extracellular cycle as in malaria. 

When we turn to other phases of tuberculosis such as tuberculin sen- 
sitiveness, the phenomenon of Koch and the Arthus phenomenon, I hesi- 
tate to bring them into this preliminary statement. They likely are sec- 
ondary chemical changes in the macroscopic host following upon primary 
changes arising from the parasitic development of the tubercle bacillus in 
the monocyte with which it is so directly associated. I will, in a later 
paper, present one series of experiments on the question of oxidation and 
reduction which has a definite bearing on this side of the investigation. 

Of the primary exudate described by Kostenitsch and Wolkow’ and 
others that occurs soon after the more or less accidental lodging of an 
infected and consequently swollen monocyte, (which exudate is due prob- 
ably to some change in the hydrogen ion concentration of that locality due 
to the presence there of the intracellular tubercle bacilli, and which later 
bceomes evident as reticulin,) I would say just one word. It is probably 
in part'a protective mechanism for the tubercle bacillus in this symbiotic 
existence. Of this type of protection we have many instances in biology 
in the field of parasitism and in this phase of the work another years 
study under Dr. Baitsell should be of great interest. His plan to asso- 
ciate with him a worker in the field of microbiology is a unique step 
forward. | 

Already the influence of pure substances from bacilli grown on media 
of known composition isolated by Johnson and his co-workers, are being 
tested by Long and Cunningham with their measuring rods of humoral 
and cellular response, and during the coming year these also should bring 
us a rich harvest. ; 

You will see that Dr. Long in arranging this symposium has approached 
this subject from almost every angle available to us in present day tech- 
nique. All of those in the symposium are skilled in their fields. All are 
part of your research program laid out by the Research Committee either 
as actual workers or as consultants, and it is our hope that the next step 
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on the journey toward a cure will be the immediate result of this confer- 


| ence. 
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THE HISTOGENESIS OF THE TUBERCLE* 


By ALEXANDER A. Maximow, M.D. 


Cuicaco, Itz, 


To study the histogenesis of the tubercle means to study the origin of 
the epitheliod cells. They are the principal constituent parts of the 
tubercle. The tuberculous giant cells arise from them, whereas the 
lymphocytes, often present in the peripheral layers, are not considered as 
an essential, necessary ingredient of the tubercle. The tuberculous process 
is an inflammation of a specific type and its histogenesis we cannot expect 
to be very different from what is found in common aseptic or purulent 
inflammation. In fact, we see, that in our knowledge of the tuberculous 
and of the common aseptic inflammation, as provoked for instance by the 
introduction of an aseptic foreign body, some analogous phenomena appear 
completely settled, while other histological processes, again similar in 
both cases, arouse discussion. No one will hesitate to agree, that the 
special polymorphonuclear leukocytes in common inflammation as well as 
in tuberculosis arrive from within the blood vessels, and that the fibro- 
blasts, forming the basis of the granulation tissue and producing the 
collagen of the scar, originate from local proliferating fixed connective 
tissue cells or fibroblasts. But the origin and morphological significance 
of the mononuclear ameboid phagocytic ceils on the field of common aseptic 
or purulent inflammation, although discussed in innumerable publica- 
tions, still remains an open question. These cells, which I called poly- 
blasts, because of their varying structural aspect, correspond to the epi- 
thelioid cells of the tubercle. The tuberculous epithelioid cells are merely 
a variety of the polyblasts and we know that epithelioid cells, 1. e., large 
phagocytic elements with abundant protoplasm and spherical or polyhedral 
cell bodies, may be found under various other pathological conditions and 
not merely in tuberculous lesions. The tuberculous giant cells of the 
tubercle are also merely a special type of the common foreign body giant 
cells. Thus, the histogenesis of the tuberculous epithelioid cells is only a 
part of the general question of the origin and morphological position of 
the polyblasts. 

Some twenty years ago I’ performed a series of experiments with dif- 
ferent types of inflammation. ‘They led me to the conclusion, that for 
the origin of the polyblasts of aseptic or purulent inflammation and of the 
epithelioid cells of the tubercle neither the exclusive histogenous, nor the 


* Prepared at the request of the Medical Research Committee of the National 
Tuberculosis Association. 


342 


ALEXANDER A, MAXIMOW, M.D. 343 


exclusive hematogenous explanation could be adopted. The polyblasts 
and the epithelioid cells have a double origin—they arise partly from the 
local resting wandering cells of the connective tissue (clasmatocytes, histio- 
cytes, or, in the lymphoid tissue—reticular cells) through rounding off 
and mobilization. The common endothelium of the blood vessels does 
not play any role in their formation. A part of the polyblasts, however, 
are non granulated white blood corpuscles, lymphocytes and monocytes, 
which emigrate out of the blood vessels or may be present in the tissue 
previously. After emigration into the tissue they undergo rapid hyper- 
trophy and join the local histiocytes in their progressive development 
into large, ameboid, phagocytic cells, the polyblasts. 

Whereas the origin of the polyblasts and epithelioid cells in aseptic, 
purulent or tuberculous inflammation out of local resting wandering cells 
or histiocytes has been generally adopted, their development from hemato- 
genous lymphocytes and monocytes did not become popular. The fact, 
that these cells emigrate out of the blood vessels, cannot be denied. But 
they are generally supposed to be unable to develop progressively. In- 
stead, the endothelium of the common blood vessels, especially the capil- 
laries, is usually made responsible for the formation of ameboid phagocytic 
polyblasts and epithelioid cells. No exact descriptions or pictures of 
this presumed proliferation and transformation of the endothelium can 
be found in the literature, but it is the dominant opinion expressed in the 
textbooks. 

The method of tissue cultures affords us an unusually favorable oppor- 
tunity of solving histogenetic problems in an experimental way. In vitro 
we can analyze the reaction of the fixed elements of the connective tissue 
towards different factors without the interference of the surrounding 
parts of the body or of the organism as a whole and of cells coming into 
the tissue out of the circulation. The transformations of the different 
local elements can be easily followed in the living condition. On the 
other hand, we may test in the same way the reaction of isolated blood 
elements. And, finally, we may artificially combine blood elements and 
local tissue elements in a culture and try to produce in this way the picture 
of inflammation. 

A series of experiments I have undertaken during the last two years, 
confirmed my previous findings regarding the histogenesis of common 
and tuberculous inflammation and especially the role played by the hemato- 
genous lymphoid elements. By inoculating growing tissue cultures with 
tubercle bacilli I succeeded in obtaining in vitro a duplication of the tuber- 
culous process, with tubercles and giant cells as well as caseation.? 

It is well known, that the fibroblasts of the adult organism, when culti- 
vated outside the body, proliferate exuberantly, but never give rise to 
wandering cells or polyblasts of common or epithelioid character. If 
they come in contact with tubercle bacilli, some of the latter passively 
enter their body, but only in very small quantities. They must be looked 
upon as specifically differentiated cells. Therefore, the idea recently ex- 
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pressed by Castren*, that the elements of the tubercle are transformed 
fibroblasts, will hardly meet with support. 

The transformations of the endothelium of blood vessels can be easily 
followed in vitro, especially in cultures of the leptomeninges. Out of 
the severed ends of arteries and veins bundles of long, slender, fusiform 
endothelial cells grow out. They never give rise to ameboid phagocytic 
wandering cells and never store vital dyes. After about two days they 
invariably become transformed into typical fibroblasts. In cultures of 
lymphoid tissue, inoculated with tubercle bacilli, the endothelium of the 
blood vessels also never gave rise to epithelioid or giant cells, but invariably - 
produced large quantities of dividing fibroblasts. 

The chief source for the epithelioid cells in tissue cultures inoculated 
with tubercle bacilli are the resting wandering cells (histiocytes) of the 
tissue. In lymph node cultures the reticular cells are seen to phagocytize 
bacilli and to become isolated, ameboid, sometimes very large epithelioid 
elements. ‘The hypertrophy may attain extraordinary degrees. The 
epithelioid cells invariably assemble in clusters, similar to tubercles and 
later on many of them fuse together and produce typical giant cells of 
the Langhans type, with a big cytocentrum in the middle part of the cell 
body, with nuclei scattered in the peripheral layer and with a various 
quantity of tubercle bacilli. Amitosis plays an insignificant réle in giant 
cell formation. ‘This process is a variation of the formation of common 
foreign body giant cells, as observed in inflammation, caused by an aseptic 
foreign body or in aseptic tissue cultures. The structural differences of 
the tuberculous giant cell are merely due to the action of soluble sub- 
stances, originating in some way from the tubercle bacilli. The same has 
to be said of the structural differences of the tuberculous epithelioid cells, 
as compared with ordinary polyblasts. 

But the resting wandering cells or histiocytes are not the only source of 
epithelioid and giant cells. While studying tuberculosis of lymphoid 
tissue in vitro, I found the local lymphocytes also participating in the 
construction of the tubercles. Many of them hypertrophy and join the 
mobilized reticular cells in their transformation into epithelioid cells and 
in the later stages one cannot tell which epithelioid cell originated from a 
lymphocyte and which from a reticular cell, i.e. a histiocyte. A peculiar 
feature of tuberculosis in vitro is the fact, that, while in a- part of the 
epithelioid cells the tubercle bacilli are being digested and gradually dis- 
appear, in other similar cells they exuberantly proliferate. The cells re- 
main alive during this symbiosis, and may excessively hypertrophy. The 
bacilli overcrowd the protoplasm and only the attraction sphere near the 
nucleus remains free. 

The ultimate fate of the tubercle in vitro, as well as in the organism is 
caseation. 

In cultures of lymphoid tissue, where I first studied tuberculosis in 
vitro, there are, of course, very numerous different cell types present and, 
although an experienced eye can easily identify them on fixed and stained ~ 
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preparations and even in the living culture, the presumed active role, 
played by the lymphocytes in the construction of the tubercle is open to 
criticism. It might be objected, for instance, that it is impossible to 
discriminate between the descendants of the proliferating reticular cells 
(or histiocytes) and the lymphocytes. 

For settling this question cultures of blood leukocytes had to be studied. 
Awrorow and Timofejewsky* have shown in 1914 that nongranulated 
leukocytes of the human leucemic blood, when explanted into blood 
plasma of the rabbit, hypertrophy and transform themselves into poly- 
blasts and even into fibroblast-like forms. Carrel and Ebeling’ have 
shown the same in 1922 for the monocytes of the chicken blood. I* ob- 
tained positive results with the leukocytes of rabbits. W. Lewis and M. 
Lewis’ came independently and at the same time to similar conclusions. 

In cultures of blood leukocytes of the rabbit, prepared with a mixture 
of blood plasma, certain tissue extracts and eventually lithium carmine 
as vital stain, one can see, that, whereas the granular leukocytes degenerate 
during the first two days, the monocytes as well as the lymphocytes 
hypertrophy, sometimes excessively and transform themselves into large, 
ameboid, fat-containing, carmine-storing and phagocytizing cells, with 
very distinct attraction spheres, exactly similar to the polyblasts on the 
field of inflammation. They proliferate mitotically. I wish to emphasize 
that this refers not merely to the monocytes, but also to the lymphocytes, 
which, as I have shown in my embryological investigations, are closely 
related to the monocytes. 

If to a growing culture of subcutaneous ‘connective tissue. containing 
only small quantities of mobilized, polyblastic wandering cells, leukocytes 
of the blood are added, one can see in the living condition the transforma- 
tion of the monocytes and lymphocytes into large ameboid polyblasts in 
the meshes of the connective tissue: the histological picture in this case 
is a duplication of an early stage of inflammation. 

If a culture of rabbit leukocytes be inoculated with tubercle bacilli. 
one can see in the early stages, after 15-20 hours, lymphocytes as well as 
monocytes actively migrating towards the young colonies of tubercle 
bacilli. They hypertrophy and the colony of bacilli is found after 3-4 
days surrounded by clusters of typical large epithelioid cells, epithelioid 
polyblasts, phagocytizing bacilli. Thus, the active réle, played bv the 
lymphoid white blood corpuscles in the formation of polyblasts in common 
inflammation and of epithelioid cells in tuberculosis is an established fact. 

During the last few months Dr. F. Lang has studied in the Anatomical 
Laboratory of the University of Chicago the reaction of the lung tissue of 
the rabbit to tuberculous infection in vitro. The participation of the 
blood leukocytes was ruled out in his experiments. The lung tissue itself 
proved to be the source of very large quantities of ameboid, proliferating 
cells, phagocytizing bacilli and transforming themselves into epithelioid 
cells. Neither the epithelium, nor the endothelium of the blood vessels 
take any part in their production. They originate from the connective 
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tissue in the partitions between the alveoli. This tissue has a mesenchy- 
mal, embryonic character and, under the influence of stimulations, yields 
large numbers of mobilized, phagocytic histiocytes, which are known in 
the literature as ‘dust cells.” In the presence of tubercle bacilli, they 
transform themselves into typical epithelioid cells. 

The epithelioid cells of the tubercle and the polyblasts or the macro- 
phages of the common aseptic or purulent inflammation are identical cells, 
with the same origin and the same prospective potencies. They originate 
not from endothelium, but partly from local histiocytes, partly from emi- 
grated or local lymphocytes and monocytes. Whereas the epithelioid cells 
of the tubercle finally degenerate, the polyblasts of the aseptic inflamma- 
tion remain in the scar for ever as resting polyblasts (histiocytes) and 
finally can transform themselves into fibroblasts. 
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THE PROTEIN CHEMISTRY OF THE TUBERCLE 
BACILLUS* 


By Treat B. JoHNson, PH.D. 


New Haven, Conn. 


THE problem of chief interest and importance at present to the organic 
chemist, who is interested in the life processes of animal or plant cellular 
organisms, is one dealing with a more accurate determination and defini- 
tion of the chemical composition of the cell. The biological individuality 
of bacterial organisms is undoubtedly dependent upon the activity of 
characteristic organic combinations functioning in the normal cell struc- 
ture. These are undergoing fundamental molecular changes leading to 
the synthesis of highly complex substances among which are found both 
nitrogen-containing and nitrogen-free organic combinations. In the case 
of the tubercle bacillus, which has probably received more attention than 
any other bacteria thus far examined, the predominant types of organic 
combinations with which we are primarily interested are—lipins, includ- 
ing fats and waxes, carbohydrates, proteins, and nitrogen combinations 
in the form of phosphatides, together with nucleic acids and their simpler 
degradation units the nucleotides: Of these fundamental and character- 
istic types of organic compounds the lipins have received the most atten- 
tion, but notwithstanding the past activity in this field, we are still far from 
the final goal of presenting a decisive chemical picture of this class of 
compounds playing such an important part in the growth of the cell of 
the tubercle bacillus. A new research in this field is now being organized, 
whereby it seems very probable that we may acquire in the near future 
new and valuable data which will contribute to our present knowledge 
of fat chemistry. With the co-operation of the staff of the Gaylord Farm 
Tuberculosis Sanatorium in Wallingford, Connecticut, it will be possible 
to institute new research work in fat chemistry, this coming year. 

When we are asked to present a chemical picture of the distribution of 
nitrogen among the constituents of the tubercle bacillus cell, we are con- 
fronted with a situation which is somewhat anomalous and in fact in a 
State of chaos at the present time. The nucleic acid question has been 
cleared up to some extent by workers in the Yale Laboratories, but 
there are still many problems of immediate interest to be investigated, 
and one of the most pressing and important is that dealing with deaminiza- 
tion of pyrimidines. Enzymes capable of deaminizing the amino-pyri- 


* Work done under grant from the Medical Research Committee of the National 
Tuberculosis Association. 
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midines present in nucleic acids are undoubtedly active in promoting cell- 
ular changes, but thus far nothing has been revealed regarding them. One 
of the most fruitful sources of bacterial material for the study of these 
new enzyme principles is the tubercle bacillus. Today we have succeeded 
in obtaining a reasonable conception of the chemical composition of cell 


nucleic acids, but when we are asked to interpret such cyclic combinations 


in terms of structural organic chemistry we must admit that we cannot 
give a final and true answer to our problem. It is our belief, however, 
that, as a result of the intensive research now being carried on in various 
laboratories dealing with the chemistry of this important group of nitrogen 
compounds, we may anticipate in the near future a solution of their correct 
organic structure. 

Our research this past year has been confined to the study of the chem- 
istry of the proteins functioning in the tubercle bacillus cell, and the 
development of methods whereby such combinations may be separated and 
prepared in as pure a condition as is possible according to our present 
methods of technic. 

While this group of substances has received eotetdenitite attention in 
the past, it is true that it has been much less extensively cultivated than the 
lipin group. What research, however, has been done in this field ante- 
dates the present day classification, and was conducted according to 
methods which would not be accepted today as representing accurate 
chemical technic in the study of protein chemistry. In fact, many of the 
researches of the past can be disregarded entirely, because of the fact that 
the bacilli employed were not grown and treated under proper control, 
and consequently were so highly contaminated before a chemical investiga- 
tion was undertaken that the analytical results obtained had no chemical 


significance. Furthermore, it is almost impossible to compare the results — 


obtained by the various workers because the methods of analysis em- 


ployed by them have not been uniform and conducted according to any 
precise and comparable procedure. Most of the past researches have been | 
spasmodic in nature and conducted under conditions which the investigator — 
believed suited best his individual research. What is needed today is 
the development of an orderly and controllable analytical procedure ap- | 
plicable for the chemical analysis of bacterial cells. “ With such an 
analytical method in hand, it will then be possible to study and compare | 
bacteria in general from a chemical point of view, and thereby contribute | 


new facts which will advance materially our knowledge of these cellular 
organisms. 
In all this work, it will be necessary that the chemist ee more seriously 


under consideration the question of cell autolysis. When one considers the | 
rate of chemical changes that can be brought about in cellular organisms — 


by the action of enzymes, or ferments leading to fundamental alterations 


in chemical structure and composition, it is at once apparent to any chemist _ 


who has had any experience in this field of research and is cognizant of the 
conditions favorable for biological changes that the very greatest care 


| 
| 
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must be taken in the preparation, purification and sterilization of the 
cellular organisms employed in his chemical research. According to 
figures published by previous workers one is led to the conclusion that 
about one-half of the dry weight of the tubercle bacillus cell consists of 
nitrogen combinations of the nature of protein. What proportion of this 
actually represents pure protein it is impossible to state, but we now 
know it to be very impure. While this responds to all the characteristic 
tests for protein, it contains other organic combinations in a free or com- 
bined state. Of these there have been identified waxy products of un- 
known constitution, nucleic acid, and sugars of unknown structure. The 
total nitrogen revealed by analysis is not represented by a constant value 
and varies according to the procedure employed for purifying the protein 
fractions. ‘The nitrogen content reported by many workers has varied 
between 4 and 11 per cent. Nothing striking regarding the amino acid 
content of the protein in these crude fractions has thus far been reported. 
Only one worker, Tamura, has made use of modern methods of analysis 
for amino acid determination ‘The results obtained by him do not, how- 
ever, contribute much of value as the protein fraction analyzed was not 
a representative fraction, having been severely altered by the method of 
purification which this investigator employed. The analyses of protein 
recently reported by Johnson and Brown, and later confirmed by Coghill, 
were also made on protein fractions, which contained only approximately 
10 per cent nitrogen and consequently were composed of a large propor- 
tion of other material besides protein. 

In our work this past year we. have been making an effort to obtain an 
insight into the manner and degree of distribution of protein in tubercle 
bacilli. It has been realized by us after much preliminary research, that 
a large proportion of the nitrogen in this cell is very probably present in 
organic combinations of a much simpler type than is represented by pro- 
teins. By carefully following the distribution of nitrogen in our various 
fractions obtained by extraction with fat solvents and cold water we have 
finally come to the conclusion that approximately 40 per cent of the nitro- 
gen present in the tubercle bacillus cell is present as non-protein nitrogen 
soluble in water. This water soluble fraction fails to respond to the biuret 
test for proteins and is apparently composed of basic combinations com- 
bined in somie way with sugar, and phosphoric acid. The presence of sugar 
is not revealed until after hydrolysis with acids. There seems to be little 
doubt from observations already made that we are dealing here in this 
water soluble fraction with a large proportion of sugar combinations which 
are of a different nature from those represented in the molecule of nucleic 
acids. Our next problem of chief interest will be that of determining 
the character of the nitrogen constituents of this water soluble fraction. 
It is very probable that we are dealing here with simple chemical units 
utilized by the organism for complicated syntheses. 

It is of interest to note here the probability of a close analogy between 
the nature of our bacterial nitrogen constituents and those found by Os- 
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borne and Vickery in their important work on the distribution of organic 
nitrogen in the juice of green plant cells—alfalfa and spinach for ex- 
ample. ‘They have developed a technique which has enabled them to 
separate and identify a whole series of alpha-amino acids in the cell fluids 
of those plant organisms, and it seems to us not improbable that an ap- 
plication of their technic in the study of tubercle baciilus will also reveal 
to us the presence of free aminoacids in our non-protein water soluble 
fractions. This phase of our problem will be investigated just as soon 
as we have accumulated sufficient material to warrant us in undertaking 
and applying to tubercle bacilli research the methods of analysis developed 
by our co-workers in New Haven. 

Furthermore, as this phase of analytical research is developed it will 
very probably be found that many improvements in procedure can be in- 
troduced which will even shorten and simplify the methods now being used. 

In the development of a practical procedure for analyzing the tubercle 
bacillus cell and ascertaining the nature of each specific fraction obtained 
we have also been guided by the reports submitted through Dr. Long’s 
laboratory regarding the potency of each fraction when subjected to the 
tuberculin test. Thus far, we have been informed of a very high degree 
of activity in every case when we have submitted a protein containing 
fraction. Our most active tuberculin fractions have been those which 
have represented protein in its purest state. Thus far we have succeeded 
in obtaining protein fractions which contain practically 15 per cent nitro- 
gen, thus approaching closer to a state of purity than any proteins from 
the tubercle bacilli hitherto obtained. In every case where we have thus 
far submitted a fraction, which did not respond to an acceptable biuret 
test or failed absolutely, the extract from the cell has not given an intense 
tuberculin reaction or failed completely. Several fractions of the purest 
proteins obtained by the procedure thus far developed in our laboratory 
have already been forwarded to Dr. White for further biological investi- 
gation. We are anxiously awaiting the results of these co-operative re- 
searches in other fields before we decide what phase of our general 
research problem should next receive major attention. 

In conclusion, we have now just realized as a result of our preliminary 
work, that we have revealed important data which will guide us to new 
and better methods of separating pure proteins from the tubercle bacillus. 
Whether the continuation of this research will aid our co-workers in ob- 
taining a better understanding of the nature of tuberculin remains to be 
demonstrated. 

I take this opportunity to express my appreciation of the support and 
co-operation of the Research Committee of the National Tuberculosis 
Association in the carrying out of our investigations. 


TUBERCULIN AND THE TUBERCULIN REACTION* 


By Esmonp R. Lona, Pu.D. anp FLorENCE B. SEIBERT, PH.D. 


Cuticaco, IL, 


ONE of the most impressive features of tuberculosis is the hypersensi- 
tiveness conferred upon the infected man or animal. A familiar mani- 
festation of this hypersensitive state is the inflammatory reaction of the 
tuberculous patient when tuberculin is injected into the skin. It must 
not be supposed, however, that this type of reaction is limited to the skin, 
or occurs only with those preparations commonly designated as tuber- 
culins. To some degree all tissues are sensitized, and the living tubercle 
bacillus itself, like those extracts and other preparations called tuberculin, 
contains the peculiar substance to which the host is sensitive. Hence 
every time the disease progresses within the body, bacilli escaping from 
an old focus in their spread lodge on sensitive soil, and are met with a 
typical tuberculin reaction. 

It is no exaggeration to say that the histological changes which char- 
acterize the morbid anatomy of tuberculosis, are essentially the early or 
late manifestations of a series of tuberculin reactions, caused by a multi- 
plying substance to which the host is hypersensitive. Moreover, directly 
or indirectly the symptoms of the tuberculous patient may be referred 
to this series of tuberculin reactions. The manner in which such reactions 
favor absorption of poisons from the focus of disease, and hence produce 
symptoms, has been discussed in detail by Krause,’ to whose article the 
reader is referred. 


THE NATURE OF THE TUBERCULAN REACTION 


It is a striking fact that preparations of tuberculin although exceedingly 
active with respect to the tuberculous animal, are quite without effect upon 
the normal. Minute doses of the substance set up an acute inflammatory 
reaction of the type described below in the infected animal, man, cow or 
guinea pig as the case may be, while doses a thousand times as large 
cause little or no change that can be recognized grossly or microscopically 
in the tissues of the normal animal. No explanation yet given for this 
striking difference in toxicity has met general acceptance. Some of the 
theories will be discussed below. 


* Work done under grant from the Medical Research Committee of the National 
Tuberculosis Association. 
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Although the explanation of the reaction is still unsettled, the tissue 
changes of the reaction are well understood in an objective way. ‘There 
are two characteristic features, exudation and necrosis. The exudate 
which pours out consists of plasma and cells, and is associated with active 
hyperemia. ‘The cells are chiefly large mononuclears, and when arranged 
in the characteristic architecture of the tubercle appear identical with the 
“epithelioid” cells. ‘The nature of these cells which characterize the tu- 
bercle is being most actively investigated at the present time. By some 
they are regarded as chiefly monocytes (the transitional cell of Ehrlich), 
by others as a mixture of clasmatocytes, monocytes and lymphocyte deriva- 
tives, while others believe them to be derivatives of the capillary endo- 
thelium. lor recent consideration of the relation of these different types 
of cell to the epithelioid cell of the tubercle the reader is referred to ar- 
ticles by Cunningham,” Maximow,* Foote, Permar,’® and Lewis, Willis 
and Lewis. A special significance of the rapid accumulation of such 
cells upon reinfection of a tuberculous animal, has been pointed out by 
KXrause and Peters’ and Krause and Willis,’ who emphasize the mechanical 
localizing effect of the cellular reaction upon the reinfecting bacilli. 

Less investigation has been devoted to the other characteristic effect of 
tuberculin, the necrosis of the sensitized cells. This has been regarded 
by a number of workers as the result of an interaction between sensitized 


tissue, 1e., the tissue of an infected animal, and the active principle of 


tuberculin, whereby the latter is rendered toxic. This theory has been 
upheld by Nicolle’? and Wolff-Eisner’® particularly. It classifies the tu- 
berculin reaction as a lysin-endotoxin reaction, and resembles the concepts 
of Friedberger, Vaughan and Abderhalden on the nature of anaphylaxis. 


Some support has been given to this explanation by the work of Bail, 


who found that while tuberculin alone was not toxic for the normal animal, 


it became so if the crushed tissue from a tuberculous animal were injected 


into the normal animal simultaneously with the tuberculin. ' Kraus, 


Loewenstein and Volk,’* Selter,’? Klopstock™ and others could not confirm — 


this. 


Experiments in our laboratory also have failed to confirm this theory. | 
Our results in this connection may be summarized as follows. The testicle 
of the tuberculous guinea pig is highly sensitive to the action of tuberculin — 
(Long*’). Profound degeneration or necrosis results when small amounts _ 
of tuberculin are injected. Were this necrosis the result of interaction 


between the sensitized testicle cells and tuberculin, it might be expected 
that if tuberculin and the crushed testicle of a tuberculous animal were 
intimately mixed for a few hours, one of two results might follow. The 
tuberculin might be activated by the sensitized tissue so as to become 
poisonous (c. f. the theory of Vaughan on the production of poisonous 
products of protein cleavage, and Friedberger’s anaphylatoxin), and 
thereby act injuriously on normal tissue; or the tuberculin might be so 
bound -by the sensitized tissue that the expressed fluid from such a mix- 
ture would fail to elicit a tuberculin reaction in a tuberculous guinea pig. 
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As a matter of fact neither of these possible results occurred. In sev- 
eral trials crushed testicle of a tuberculous guinea pig (0.8 cc.) and Old 
Tuberculin (0.2 cc.) were mixed and incubated for six hours with re- 
peated shaking. The mass was then sedimented and the supernatant 
fluid injected into the testicles of normal and tuberculous guinea pigs. No 
reaction whatsoever developed in the testicle of the normal animal, while 
a typical testicle tuberculin reaction'’® followed in the tuberculous pig. 
Identical results were secured when the ground skin of a tuberculous 
animal was substituted for the testicle. Tuberculin was apparently neither 
activated nor bound by the sensitized tissue. 

These results have been criticized on the ground that correct quantita- 
tive relations between sensitized tissue and tuberculin might not have been 
observed, and it has been suggested that a much higher proportion of 
sensitive tissue be used. The justice of the argument is recognized, and - 
present results are admitted to be inconclusive. Heretofore it has not 
been possible to measure the effect of tuberculin quantitatively, but a 
method based on the spermatocyte reaction,*® which will permit fairly 
accurate measurement, has just been devised, according to which the ex- 
periments described above will be repeated. The experiments described, 
even if they might not give evidence of the binding of a small amount of 
tuberculin by the testicular tissue, have at least this value: the conversion 
of even a very small amount of tuberculin into a substance toxic for 
normal tissue would certainly have been detected, for the testicle reaction 
used in the detection is very delicate. 

These results are in agreement with those of Selter,’7 who has repeatedly 
claimed that tuberculin is a specific irritant for the sensitized cell, which 
poisons the cell without, however, being bound by it. Selter’s analysis 
of the tuberculin reaction is a statement of our ignorance of the true 
nature of the reaction rather than an explanation of it. And probably 
his view is the safest one to take at present. 


Joe NADURE-OR. TUBERCULIN' 


Large quantities of a special tuberculin suitable for chemical investiga- 
tion have recently been made available through the co-operation of the 
H. K. Mulford Co., Parke, Davis and Co., and the National Tuberculosis 
Association. A virulent tubercle bacillus (H,, of the Saranac Labora- 
tory) has been grown upon a medium devised by Long,!® which has the 
following composition: 
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The composition is such that the medium is well bufferred and requires 
no neutralizing or other titration. Luxuriant growth occurs in three to 
four weeks. ‘The clear filtrate after the bacilli have been removed has 
been used for the preparation of highly potent dry products separated 
from all of the original constituents of the medium. 

Experiment, many times repeated, has shown that when this tuberculin 
is suspended in dialyzing parchment or an animal membrane, the active 
principle does not dialyze out. All of the original constituents of the me- 
dium dialize readily, and can be detected in the dialysate, but the sub- 
stance which elicits the tuberculin reaction remains within the dialyzing 
sac. In a few instances slight escape of the active principle was indeed 
observed, but it is significant that the better the grade of dialyzing mem- 
brane the less likely this was to occur. We are therefore inclined to attri- 
bute the occasional results of others, indicating that the substance does 
dialyze, and the very few similar results of our own, to actual leakage of 
the dialyzing membranes. 

The substance is thus to be considered a colloid or as something firmly 
absorbed by a colloid. In the light of the second possibility attempt has 
been made to bind the active principle by a known effective absorbent. 
Tuberculin prepared from the medium described above was treated with 
animal charcoal for several days. The mixture was then filtered and the 
charcoal well washed. ‘The filtrate remained a highly potent tuberculin, 
and alkaline extraction of the washed charcoal failed to liberate any 
potent tuberculin whatsoever. These results indicate that if the sub- 
stance was in an absorbed combination, charcoal failed to free it; on 
the other hand it might be free and yet not absorbable by charcoal, at least 
under the conditions of the experiment. 

The non-dialyzing colloid which shows tuberculin activity is of protein 
nature. Tuberculin prepared from the medium described above, originally 
protein-free, invariably contains protein after a few weeks’ growth of the 
bacillus. If this protein is the active principle itself, proteolytic ferments 
should destroy the activity. If, on the other hand, the active principle is 
merely absorbed by protein and is not protein itself, destruction of the 
protein by ferments should not impair the activity of the preparation. 
As a matter of fact the action of trypsin in a few days reduced the activity 
of such preparations to almost zero. This result confirms that of a large 
number of other investigators who have digested tuberculin, and strongly 
suggests, if it does not prove, that the substance which is active actually 
is protein. 

Various methods of protein precipitation applied to this tuberculin have 
resulted in the isolation of protein products which elicit the tuberculin 
reaction. Moreover special fractionating methods have led to the sep- 
aration of active and inactive proteins. 

The first precipitating method applied, and the easiest, was simple 
precipitation with acetic acid. The iso-electric and maximum precipitating 
point, obtained through the cn-operation of Dr. I. S. Falk of the Uni- 
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versity of Chicago, proved to be P,4.0, a figure agreeing closely with that 
obtained by Gabbe?" for an active substance obtained from tubercle bacilli 
and from Old Tuberculin. However even at this reaction precipitation of 
the active principle was never complete. The filtrate on neutralization 
invariably gave a tuberculin reaction. Furthermore at no other con- 
centration of acetic acid was it possible to secure complete precipitation. 
Hence this method, of which so much was hoped because of its easy appli- 
cation and the readiness with which the product could be centrifuge: 
washed and dried, was finally discarded. 

Of a number of other methods tried precipitation with ammonium 
sulphate proved the most effective, and also the most laborious. Complete 
saturation with ammonium sulphate completely precipitates the active prin- 
ciple and all the protein. ‘he filtrate from the precipitate, dialyzed free 
from ammonium sulphate, even when much concentrated, fails to elicit 
a tuberculin reaction in a tuberculous guinea pig, while the precipitated 
product, when washed, dialyzed and dried, even in minute quantities, gives 
a marked tuberculin reaction. 

This product is capable, however, of further purification. In brief 
it may be separated into three protein fractions: (1) a water-soluble, heat 
coagulable protein, (2) a non-coagulable, alkali soluble, water insoluble 
protein, and (3) a non-coagulable, water soluble protein. The first of 
these possesses moderate activity, the second little, if any, and the third 
marked potency. One ten thousandth of a milligram gives a strong tu- 
berculin reaction in the testicle of a tuberculous guinea pig. 

We are unable as yet to state whether the proteins so obtained are 
identical with the proteins of the tubercle bacillus, long known to be potent 
as tuberculin, or whether they represent a special secreted product. Our 
results await comparison with those of Johnson and Coghill, who are 
isolating proteins from the tubercle bacilli filtered from this same 
tuberculin. 

Our results favor the view that the active principle of tuberculin is itself 
a protein, and confirm the results of others (for literature see Wells, De- 
- Witt and Long?!) who have reached this same conclusion. 


SUMMARY 


The active principle of tuberculin is non-dialyzable, is not absorbed by 
animal charcoal, is destroyed by trypsin, is maximally but incompletely 
precipitated by acetic acid at P,4.0, and is completely precipitated by satur- 
ation with ammonium sulphate. The product precipitated by ammonium 
sulphate is of protein nature, and can be separated into three protein frac- 
tions, (1) a water-soluble heat coagulable protein, (2) a non-coagulable, 
alkali soluble, water-insoluble protein, and (3) a non-coagulable, water- 
soluble protein, of which the first and third appear to be the most potent. 

The nature of the highly specific toxic action of this substance upon 
the tissues of a tuberculous animal is not known. Preliminary experiments 
indicate that the tissues of the sensitized (tuberculous) animal do not act 
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upon tuberculin in such manner as to render it toxic for normal animals, 
nor do they bind the active principle in appreciable quantity, so as to 
render a tuberculin preparation less toxic for another tuberculous animal. 
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THE ROLE OF THE MONOCYTE IN TUBERCULOSIS* + 


By R. S. CunnincHam, M.D., F. R. Sasin, M.D., S. Sucryama, M.D. 
AND J. A. KINDWALL§ 


Batt IMORE, Mp, 
(Abstract) 


DuriNnG the last few years the study of the various phagocytic cells of 
the connective tissues has been a very active and productive field. In 
1924 and 1925 Cunningham, Sabin and Doan1?** published considerable 
evidence regarding the origin and function of these phagocytic cells. They 
concluded that there were two distinct strains of these cells, the one 
derived from endothelium and corresponding to the cells variously called 
clasmatocytes, endothelial phagocytes and Pyrrhol cells etc., and the 
other derived from the reticular cell and corresponding to the so-called 
monocyte or transitional cell of the blood. These authors gave, in detail, 
the characteristics of these two classes or type of cells and pointed out 
especially the type of their reactions in supra-vital stains. The monocyte 
was found to be characterized by having small granules, which stained 
in neutral red and which were arranged in a rosette around the centro- 
sphere. These granules were in turn bordered by a few larger structures 
or vacuoles likewise staining with neutral red. 

In one of their publications,* mentioned above, these authors describe 
observations which indicate that the epithelioid cells of tuberculosis are 
derived from monocytes. 

These epithelioid cells or modified monocytes are characterized by cer- 
tain changes in their reactions to neutral red and by other changes in 
their phagocytic and digestive activities. When stained in neutral red the 
epithelioid cell is characterized by having many more fine granules in 
the rosette about the centrosphere than are found in the normal monocyte 
and often there is also a pink staining of the area between them; this 
staining may be due to stained ultramicroscopic granules, to a diffusion of 
the dye throughout the cytoplasm, or to an optical effect. 


*From the Department of Anatomy, The Johns Hopkins University. The paper 
of which this is an abstract, will appear in full in the Bulletin of the Johns Hop- 
kins Hospital. ' 

+ The work reported here was assisted by a grant from the Medical Research 
Committee of the National Tuberculosis Association. 

§ Mr. Josef A. Kindwall’s participation in this work was made possible by a 
grant from the Henry Denison Medical Foundation. 
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Furthermore, the epithelioid cell shows very few vacuoles in the peri- 


pheral part of the cytoplasm, the part in which the normal unchanged 
monocyte usually stores phagocytized material*; and it is here that we 


have found tubercle bacilli and almost always these bacilli showed no 


neutral red about them, thus indicating that the cell was not actively digest- 
ing the ingested bacilli. 

From these observations, and others, we have concluded that the mono- 
cyte actively phagocytizes the bacillus of tuberculosis and subsequently the 
organism overcomes the digestive capability of the cell, thus transforming 
the monocyte into a host within whose cytoplasm the tubercle bacilli can 
grow and multiply. 

In an effort to analyze more thoroughly the rdle which the monocyte 
plays in tuberculosis we have studied a large series of rabbits infected 
with bovine and human organisms respectively, and have found that we 
can quite accurately follow the course of the disease by the relative pro- 
portions of monocytes and lymphocytes in the circulating blood. When 
the animals have been killed at the time when the monocytes were markedly 
above the lymphocytes, we have consistently found an extensive and active 
tuberculosis. In animals in which the tuberculosis had not become wide- 
spread or in which the course of the disease was arrested, as proved by 
autopsy, we have found the lymphocytes in the circulating blood to be 
much more numerous than the monocytes. 

Furthermore, we have found that in cases of widespread, acute tuber- 
culosis the lungs are invariably filled with large numbers of the highly 
modified monocytes, the typical epithelioid cells; many of these cells, in 
the severe cases, are entirely free in the tissues and are not in the 
form of clusters, the so-called tubercles. Such individual monocytes or 
epithelioid cells may have been seen but the widespread character of this 
reaction was not appreciated until after the development of the supra- 
vital technique. Moreover, we have demonstrated that these monocytes 
contain tubercle bacilli, and therefore we regard a diffuse mononucleosis 
of this character as a much more malignant form of the disease than the 
more circumscribed miliary tuberculosis. Such a pathological concept 
seems to us of the first importance. 

Finally, we have shown that, as the tuberculosis advances, there occur 
modified monocytes in the circulating blood and these cells often contain 
tubercle bacilli in their cytoplasm; besides those modified monocytes, 
which represent the first stage in the transformation of the monocyte into 


the epithelioid cell, we have also found typical epithelioid cells and very — 


oung giant cells in the circulating blood. We had already shown that 
the monocyte is a cell which divides freely in normal blood by amitosis, 
and that amitosis is a process in which the nucleus divides before the 
centrosphere, which, however, must divide if cellular division is to follow. 
We can now show that in the formation of the giant cell, nuclear division 
takes place, but that, with the enormously developed rosette around the 
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centrosphere, the centrosphere is inhibited from division, thus giving the 
multinuclear giant cell. 

Thus it has been demonstrated that the monocyte is the essential cell 
of tuberculosis and that it is always greatly increased in the more active 
forms of this disease. The physiological relationship of monocytes and 
lymphocytes to the infection of tuberculosis seems to us now to represent 
the major point of attack in the study of this disease, and should be sub- 
mitted to the most rigid experimentation possible. 
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FURTHER STUDIES ON RETICULUM IN 
TUBERCULOSIS*+ 


By WiLtiam Snow MILter, M.D. 


Mapison, WIs. 
(Abstract) 


CONTINUED studies on reticulum have emphasized the thesis that I 
originally advanced, namely: that it is made up of precollagenous fibers 
which, by further development, are converted into collagenous fibers; 
also that these fibers are intercellular rather than intracellular. Many theo- 
ries have been advanced to account for the origin of these fibers; but 
the fact that the various investigators who have studied this phase of the 
subject are so greatly at variance, proves that the correct solution of the 
problem has not been reached. 

In previous contributions I have called attention to the fact that in a 
discrete miliary tubercle the condensation of the recticulum around its 
periphery described by the older authors is, in reality, a stage in the con- 
version of the recticulum into collagenous fibers. If this transformation 
into collagenous fibers continue, the tubercle becomes converted into col- 
lagenous (fibrous) tissue. While some of the tubercles undergo this 
healing process, others pursue a different course. By fusing with ad- 
joining tubercles they form conglomerate tubercles which may pass 
through the same process of healing as has been described for a discrete 
tubercle; or they may become caseous at their center. The caseation may 
even begin before fusion has taken place. If this caseous center be 
stained for reticulum it will be found that there is a very abundant net- 
work of fibrils present and that they are directly connected with the 
coarser fibers which are situated on the periphery of the tubercle. Should 
this caseation liquify and give rise to a cavity, the reticulum in its center 
becomes fragmented, but the fibers on its periphery are so disposed that, 
given the proper conditions, they become converted into a fibrous capsule 
which surrounds the cavity thus formed. 

The persistence of a network of reticulum within caseation is well shown 
in certain cases of caseous tuberculous pleurisy. Material from two cases 
has been studied during the past year. Unfortunately no history of the 
first case could be obtained ; sections of the lung, however, indicated plainly 
the character of the lesion. 


* This paper will be published in full in the American Review oF TUBERCULOSIS. 
+ Aided by a grant from the Medical Research Committee of the National Tuber- 
culosis Association. 
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The case must have been one of caseous bronchopneumonia, although 
such areas of bronchopneumonia as were present in the sections did not 
show any extensive caseation. Associated with the bronchopneumonia 
there probably were enlarged bronchial lymph nodes. A band of collagen- 
ous fibers extended between the visceral and parietal pleura. On each 
side of this band there was a well marked area of caseation; each area con- 
tained a rich network of reticulum which, as it approached the collagenous 
band extending between the visceral and parietal pleura, showed every 
gradation of conversion into collagenous fibers. It is interesting to note 
that only that portion of the visceral pleura situated outside of the elastic 
layer was involved in the tuberculous process. The thickened pleura with 
its band of adhesion had an average thickness of 2.75 centimeters. 

The second specimen was from a man 38 years old. No history of his 
illness previous to his admission into the hospital could be obtained. From 
the report accompanying the specimen the following abstract is taken. 


X-ray showed clouding and mottling in upper lobes of each lung; especially well 
marked in the left lung. Base of left chest is obscured by a shadow of even den- 
sity which rises highest in the axillary line, and suggests fluid in the left pleural 
cavity. Left hilum shadow enlarged; probably due to enlarged bronchial lymph 
nodes. Cardiac shadow displaced to the right. Sputum positive for tubercle bacilli. 
The necropsy showed a large encapsulated tuberculous empyema. The specimen of 
lung sent was from the wall of the empyemic cavity. 


Sections of the lung showed that, so far as the specimen sent was con- 
cerned, there were no adhesions between the visceral and parietal pleura. 
The pleura had an average thickness of 1.75 centimeters. Like the preced- 
ing case the tuberculous process did not include the entire thickness of the 
pleura; only the layers outside of the elastic layer were involved; of these 
layers it was in the submesothelial layer that the increase in thickness 
took place, for the free surface of the pleura was still covered by a single 
layer of mesothelium. 

Midway between the elastic layer and the free surface of the pleura 
there was an irregular band of caseation. In this band of caseation there 
was a network of reticulum, and on either side of the reticulum there 
were bands of collagenous fibers. Scattered through the submesothelial 
layer there were numerous tubercular granules containing giant cells. 

In these two cases there were extensive areas of caseation which had 
not undergone liquifaction. Each area contained an abundant network of © 
reticulum which showed along its margins gradations in its conversion 
into collagenous fibers. 

It rarely happens that a lung showing throughout its entire extent the 
conversion of individual tubercles into fibrous tissue comes into the hands 
of the investigator. Such a lung from a man 46 years old came to me 
during the past year. It shows in a very clear manner how healing takes 
place by the conversion of reticulum into collagenous tissue. An extended 
account of this interesting specimen is reserved for publication in the 
AMERICAN REVIEW OF TUBERCULOSIS. 


ANTIBODIES AND RESISTANCE IN TUBERCULOSIS* 


By EuGENE L. Opte, M.D. 


PHILADELPHIA, Pa. 


‘ens 
a 


THERE is much evidence to support the opinion that the distinctive 
properties of the tubercle bacillus are in large part referable to the highly 
insoluble fat or wax which constitutes a considerable part of its weight 
after drying. It is not improbable that the peculiar staining reactions of 
the bacillus are caused by this substance. Furthermore there is evidence 
which suggests that the peculiar pathogenic properties of the tubercle 
bacillus are in part due to the possession of this same wax-like 
material. Long and Campbell’ note the parallel between virulence and 
lipin content of acid fast bacilli. It is well known that tubercle like nod- 
ules form about insoluble foreign material introduced into the body and 
all of the histological characters of the tubercle including epithelioid cells, 
giant cells and central necrosis are reproduced with astonishing accuracy 
by the ova of Schistosoma japonicum which has found its way into the 
liver or other organs. 

When tubercle bacilli are introduced into the body of an animal the 
ensuing inflammatory reaction is at first similar to that which occurs 
in the presence of other micro-organisms such as Staphylococcus aureus 
or Bacillus typhosus. There is an acute inflammatory reaction with ex- 
udation of polynuclear leucocytes, but this reaction does not destroy the 
micro-organism. The injurious effects of the micro-organism are referable 
to the destructive changes which follow the formation of tuberculous 
tissue. ‘The disease is chronic doubtless because the micro-organism does 
not bring about acute intoxication and is destroyed with great difficulty. 
With the progress of this chronic disease the bacillus like other bacteria 
acts as an antigen and incites the formation of antibodies which in part at 
least find their way into the blood. Antibody formation proceeds slowly 
and its concentration in the blood serum is low. ‘The foregoing consid- 
erations are cited because they help to explain why the cellular reaction of 
tuberculosis is conspicuous and its relation to immune antibodies obscure. 

I shall cite briefly well known observations concerning the develop- 
ment of humoral antibodies during the course of tuberculosis. With 
human tuberculosis agglutination of tubercle bacillus in blood serum may 
occur in dilutions varying from 1 to 5 to 1 to 20 and very seldom reaches 


* From the Henry Phipps Institute, University of Pennsylvania, Philadelphia. 
Prepared at the request of the Medical Research Committee of the National 
Tuberculosis Association. 
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1 to 50. Pleural and peritoneal exudates according to Courmont cause 
agglutination in similar dilutions. The serum of normal animals usually 
causes agglutination in low dilution and there is appreciable but rather 
scant increase during the progress of experimental tuberculosis. 

Similar observations upon the presence of precipitins demonstrable by 
bringing the serum into contact with aqueous extracts of tubercle bacilli 
or with tuberculin have been made by a number of observers (Porter?). 
In tuberculous individuals and in animals with experimental infection pre- 
cipitins have been obtained inconstantly with low dilutions of serum. 

In contrast to the ineffective agglutinin and precipitin formation in 
association with tuberculosis in man and in susceptible animals is the high 
titers obtainable in relatively insusceptible animals such as horse, goat and 
dog when they are repeatedly injected with living tubercle bacilli. Animals 
thus treated are said to be “hyperimmunized” (Calmette*). By injecting 
dead and living bacilli into goat, ass and horse, Koch* obtained sera which 
agglutinated in dilutions of 1:1000. Sobernheim® repeatedly injected a 
human strain of tubercle bacillus into a horse and obtained serum which 
agglutinated both human and bovine bacilli in dilutions of 1:2000 and in 
some instances 1:5000. Serum of a goat similarly treated showed high ag- 
elutinin and precipitin titer, but no increase of these antibodies was obtain- 
able in a cow repeatedly injected with human bacilli. Sera which in 
high dilution agglutinate tubercle bacilli and precipitate soluble substances 
extracted from it have been produced by many investigators and in many 
instances have been widely employed in the treatment of tuberculosis. 

When these sera rieh in agglutinins and precipitins are injected into 
guinea pigs they do not prevent the development of tuberculosis nor do 
they retard its development in inoculated animals. From observations of 
this character Calmette reaches the conclusion that agglutinins and pre- 
cipitins though they may indicate the existence of resistance have no 
essential part in its production. 

A discussion of the occurrence of complement fixing antibodies would 
have little value. It is noteworthy that the sera of hypervaccinated animals 
confer no passive immunity though they possess complement fixing anti- 
body in excess of that found in animals suffering with tuberculosis. 

The difficulty with which the tubercle bacillus is transformed into soluble 
material in vitro suggests the possibility that lysis within the body may be 
equally difficult. Several observers have obtained evidence which they think 
demonstrates that lysins are formed during the course of the disease and 
some have found changes in the peritoneal cavity of tuberculous animals 
comparable with the Pfeiffer’s phenomenon. Deycke and Much,® and Kraus 
and Hofer’ injected tubercle bacilli into the peritoneal cavity of tubercu- 
lous guinea pigs and found that they rapidly disappeared from the per- 
itoneal exudate. At the same time atypical bacilli which had lost their 
acid-fast character and granular particles resembling bacterial fragments 
made their appearance. Manwaring and Bronfenbrenner® have likewise 
found that tubercle bacilli injected into the peritoneal cavities of tuber- 
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culous guinea pigs, rats, rabbits, dogs and monkeys rapidly disappear but 
persist in the peritoneal fluid of normal animals. By washing out the 
cavity approximately two hours after injection all of the bacteria could be 
recovered from normal animals whereas from the peritoneal cavity of 
tuberculous animals only 65 per cent. were recoverable. There was appar- 
ently scant morphological evidence of bacterial disintegration. 

Blood serum and peritoneal exudate, Manwaring and Bronfenbrenner 
find, destroy no tubercle bacilli 7m vitro and transfusion of a normal animal 
with blood of one which is tuberculous does not passively transfer lytic 
power. If isolated peritoneal tissue from a tuberculous animal is immersed 
in suspension of tubercle bacilli, according to Manwaring and Bronfen- 
brenner, a considerable part of these micro-organisms disappear but peri- 
toneum of a normal animal has no similar influence. Disappearance of 
tubercle bacilli from the peritoneal cavity of tuberculous guinea pigs is, 
these authors think, in part due to adhesion of injected bacilli to leuco- 
cytes and fixation of these leucocytes by the omentum and in part caused 
by lysis brought about in some manner by fixed peritoneal cells. The ex- 
periments furnish no evidence that specific lysins are formed. 

Calmette has found that tubercle bacilli occur in small masses dissemi- 
nated almost everywhere upon the peritoneal surface of normal guinea 
pigs killed at varying intervals after injection of tubercle bacilli. When 
injected into the peritoneal cavity of tuberculous guinea pigs tubercle 
bacilli are collected into balls fixed almost exclusively upon the omentum. 
Within these nodules the bacilli are intact and there is no bacteriolysis. 
Calmette attributes the disappearance of bacilli within the exudate to this 
fixation upon the peritoneum and finds no evidence that any lysis occurs. 

Studies of Wright and others have shown that the serum of normal indi- 
viduals contains substances designated opsonins or bacteriotropins which 
are essential to phagocytosis by polynuclear leucocytes. Comparison of the 
opsonic power of the serum of a tuberculous individual with that of a 
normal individual as expressed by the so-called opsonic index is of little 
if any value, for these determinations are made by diluting serum with 
equal parts of suspensions of bacteria and of leucocytes and in this con- 
centration immune opsonins exhibit an inhibition zone which disappears 
when the serum is further diluted. Determining the dilution of serum at 
which power to promote phagocytosis is lost, Meakins® has followed the 
progress of immune opsonin formation during the course of experimental 
tuberculosis in rabbits. The opsonin titer of normal serum did not ex- 
ceed 30. In the inoculated animal the opsonic activity of the serum fell 
below normal immediately after inoculation but suddenly rose after 10 
days and, gradually increasing, reached a maximum titer of 1500 after 45 
days. Later there was a fall and subsequent rise following re-inoculation. 

Studies of opsonins in tuberculosis have been concerned with the rela- 
tion of the tubercle bacillus to polynuclear leucocytes which have appar- 
ently an inconspicuous part in the changes which follow invasion by the 
tubercle bacillus. Manwaring and Coe,’° studying the pneumococcus have 
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found that immune opsonins are necessary to effective phagocytosis by 
fixed cells as well as by polynuclear leucocytes. They have shown that 
retention of bacteria passed through the blood vessels of the liver is greatly 
increased in the presence of immune opsonins which prepare bacteria for 
ingestion by endothelial cells, and especially by the stellate cells of Kupffer. 
It is well known that these cells are largely concerned in the phagocytosis 
of tubercle bacilli which have entered the blood stream. Further knowledge 
concerning this relationship is desirable. 

Observations which have been cited indicate that there is evident but 
scant antibody formation during the progress of tuberculous infection and 
an immense amount of clinical and experimental study has failed to demon- 
strate that sera containing antibodies have any influence upon the devel- 
opment of human or of experimental tuberculosis. 

Scant strength of antibodies within the blood serum has by exclusion 
suggested the possibility that they are present in greater concentration 
within tuberculous tissue. Attempts to demonstrate the site of formation 
of antibodies formed during the course of tuberculous infection have 
not been more successful than those directed to explain antibody forma- 
tion under other conditions. Several observers have demonstrated the 
presence of agglutinins (Karwacki and Otto) and complement fixing anti- 
bodies (Livierato, Karwacki, etc.‘) in extracts of tuberculous lesions, in 
tuberculous exudates and even in tuberculous sputum (Karwacki and 
Otto, Valtes) and have suggested that antibodies are formed by tuber- 
culous tissue. Since, it has not been possible to transfer resistance pas- 
sively from a tuberculous to a normal animal by means of blood serum it 
has seemed possible that protective substance might be present in tuber- 
culous tissue in sufficient abundance to confer immunity upon an unin- 
fected animal. Livierato claimed to have prolonged the life of tuberculous 
guinea pigs by treating them with extracts of tuberculous lymph nodes and 
to have prevented infection by prophylactic injections. Rodet'? failed to 
alter the progress of tuberculosis in guinea pigs by injecting repeatedly 
emulsions prepared from tuberculous lymph nodes of other guinea pigs 
and failed to prevent infection by similar means. Trudeau and Krause*® 
had the same result when they employed crushed tuberculous lymph nodes 
of guinea pigs, filtered extracts of homogenous tuberculous lymph nodes, 
or filtered extracts of human tuberculous lymph nodes. 

It is evident that available methods furnish no proof that anti-bodies 
are more abundant in tuberculous tissue than in the blood serum. Antigen, 
that is, tubercle bacillus or its products is present within the tuberculous 
lesion and doubtless induces some antibody formation. Since antibody 
may be absorbed by antigen, for example agglutinin by the tubercle bacil- 
lus, it is difficult to determine how much antibody is formed within the 
lesion. The observations which have been cited do not exclude the possi- 
bility that the cells of tuberculous tissue are predominantly concerned in 
the production of the antibodies which find their way into the blood serum. 

Allergic phenomena of tuberculosis exemplified especially by reactions 
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to tuberculin are so intimately associated with resistance to tuberculosis 
that definition of their relation to antibodies is an important part of any 
discussion concerning the nature of immunity in the disease. Koch found 
that a tuberculous animal exhibits when re-inoculated with tubercle bacilli 
an inflammatory reaction which is far more intense than that which fol- 
lows the injection of tubercle bacilli into a normal animal and in associa- 
tion with this heightened inflammatory reaction the resulting lesion under- 
goes healing. Three kinds of reaction to tuberculin may be cited but the 
relation of one to another is uncertain: (a) A skin or tissue reaction in 
which the phenomenon of Koch just cited is reproduced by products ex- 
tracted from the tubercle bacillus; (b) A general or constitutional reaction 
characterized by elevation of temperature and when dosage is sufficient 
by death; (c) Anaphylactic shock at times with immediate death produced 
under special conditions and presumably caused by proteins extracted from 
the tubercle bacillus. 

A detailed discussion of the hypothetical relation of the tuberculin reac- 
tion of the skin to various antibodies would be unprofitable. Calmette and 
Massol" find no relation to precipitins for the precipitate formed by tu- 
berculin and specific serum of a hypervaccinated cattle does not produce a 
cutaneous or ophthalmic reaction, whereas the activity of the supernatant 
fluid after precipitation is unimpaired. In the absence of quantitative 
determination of the relation of precipitinogen to precipitin these observa- 
tions are inconclusive. The same authors believe that the blood serum of 
the tuberculous individual contains a lysin which splits off from tuberculin 
a toxic substance capable of producing inflammation. The experimental 
basis for this belief is scant and its interpretation uncertain. Furthermore 
it is doubtless possible to diminish susceptibility of a tuberculous animal 
to tuberculin by one or by many injections of tuberculin but there is no 
convincing evidence that any substance capable of destroying or neutraliz- 
ing tuberculin appears in the blood serum (anticutin). An antitoxic 
immunity to tuberculin has not been demonstrable. 

It is well known that the specific hypersensitiveness to anaphylactic 
shock induced by foreign protein may be transferred passively to a 
normal animal by injection of blood serum. Moreover an animal which 
has been repeatedly injected with foreign protein acquires the ability to 
react with acute inflammation when this protein is injected into its skin 
(Arthus phenomenon )and Nicolle found that tissue hypersensitiveness 
may be transferred to a normal animal by injection of blood serum ob- 
tained from one already sensitized. These experiments demonstrated that 
the serum of the immunized or sensitized animal contains a specific anti- 
body capable of producing hypersensitiveness to the protein as exhibited 
by anaphylactic shock, by acute inflammatory reaction or by other 
nhenomena. | 

Many efforts have been made to demonstrate by similar means that sus- 
ceptibility to the action of tuberculin is dependent upon the presence of an 
antibody which is present in the blood serum. Normal animals which 
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Helmolz injected in the peritoneum with 5 cc. serum of tuberculous guinea 
pigs exhibited cutaneous inflammatory reactions to tuberculin applied by 
von Pirquet’s method. A normal animal united by the operation of para- 
biosis to a tuberculous animal exhibited the von Pirquet reaction after 
three days. The von Pirquet reaction is an uncertain measure of hyper- 
sensitiveness. Onaka (loc. cit.) repeated the experiments of Helmolz?® 
with negative result. 

One group of observers, including Yamanouchi"® and others, have found 
evidence that susceptibility to the toxic action of tuberculin is transferred 
to a normal animal by injection of blood serum from a tuberculous patient 
or from tuberculous guinea pigs, but another ever larger group of ob- 
servers including Eitner and Stoerk™ and Bail,® have obtained wholly 
negative results. Using elevation of temperature as an index of hyper- 
sensitiveness, several observers (Bauer'® and others) obtained evidence 
of passive transfer, but others (Nototny,?° Simon?!) find that elevation of 
temperature in guinea pigs is an uncertain criterion. 

Yamanouchi injected blood serum of tuberculous patients into the peri- 
toneal cavity of young rabbits and found that they died promptly when 
injected with tuberculin, but Krause?? showed that young rabbits which 
have received no preliminary injection are readily killed by extracts of 
tubercle bacilli. 

Numerous experiments show that animals may be sensitized by proteins 
extracted from the tubercle bacillus and anaphylactic shock caused by 
subsequent injection of the extract into the blood stream or into the sub- 
dural space has little resemblance to the toxic symptoms caused by tuber- 
culin. Finzi** injected the serum of a hypervaccinated horse into the 
peritoneal cavity of guinea pigs and 24 hours later gave them an intra- 
cerebral or intravenous injection of an extract of tubercle bacillus. These 
animals died within from 3 to 5 minutes although animals which had 
received normal serum survived. 

A very careful study of anaphylactic shock produced by protein ex- 
tracted with water from tubercle bacilli has been made by Baldwin.%* In 
animals sensitized by injection of tuberculo-protein typical shock may be 
produced by intracerebral and somewhat less effectively by intravascular 
injection. Some guinea pigs with tuberculosis exhibit anaphylactic shock 
when tested with this protein, but the reaction is by no means constant. 

Austrian?’ was able to sensitize normal guinea pigs by intra-peritoneal 
injection of blood serum obtained from guinea pigs which had been actively 
sensitized with tuberculo-protein. This passive sensitization occurred 
especially when comparatively large quantities of tuberculo-protein were 
used for active sensitization of animals which supplied the blood serum 
used in the experiment. Blood from two tuberculous patients injected into 
the peritoneal cavity of normal guinea pigs rendered them passively sen- 
sitive so that they reacted with anaphylactic shock when tuberculo-protein 
was injected into the heart from 20 to 48 hours later. These two patients 
gave unusually severe reactions when tested with tuberculin and passive 
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transfer of anaphylactic sensitization is possible in few instances for 34 
tuberculous patients who were tested gave wholly negative result. Since 
administration of tuberculo-protein by the methods employed in these ex- 
periments does not render animals susceptible to the cutaneous inflamma- 
tory reaction of tuberculin they cannot be used to explain this reaction. 
Furthermore, they do not explain elevation of temperature and other 
toxic symptoms caused by administration of tuberculin to tuberculous 
individuals. 

Since skin hypersensitiveness occurs especially in the presence of a 
tuberculous lesion and cannot be transferred passively by injection of 
blood serum it has been assumed by exclusion that antibodies concerned 
in the production of the tuberculin reaction are formed within tuberculous 
tissue. If the tuberculin reaction is the result of interaction between tu- 
berculin as antigen and an antibody the presence of this antibody within - 
tuberculous tissue would explain the inflammation which occurs about 
tuberculous foci when large doses of tuberculin are administered. Mc- 
Junkin’® injected into normal animals the Berkefeld filtrate from exudate 
obtained by injecting tubercle bacilli into the peritoneal cavity of a tuber- 
culous guinea pig and found that they developed cutaneous hypersensitive- 
ness to tuberculin. Filtered extracts of tuberculous organs had the same 
effect but since hypersensitiveness did not make its appearance until the 
seventh or eighth day McJunkin reached the conclusion that the change 
occurred as the result of active sensitization. Lange?’ produced cutaneous 
hypersensitization under similar conditions but none of these experiments 
shows that tuberculous tissue contains antibodies which will render the 
tissues of a normal animal sensitive to products of the tubercle bacillus. 

Suggestive evidence that a normal animal might be passively sensitized 
to the toxic action of tuberculin by means of tuberculous tissues was ob- 
tained by Bail (loc. cit.) and by Onaka.?* They injected a paste of tu- 
berculous liver or spleen into the peritoneal cavity of normal guinea pigs. 
There was increased susceptibility to the toxic action of tuberculin not 
evident in animals treated with paste prepared from organs of normal 
animals but since it has been necessary to inject tuberculin into the peri- 
toneal cavity already irritated by the injected tissue the interpretation of 
the experiment is uncertain. Neufeld and Dold*®® found that crushed 
organs containing tuberculous lesions are more toxic than normal organs 
and render the animal more susceptible to a subsequent intraperitoneal 
injection. - ? 

The foregoing review at first sight appears to furnish evidence that 
antibodies have no important part in the production of resistance against 
the tubercle bacillus. It is evident that bacteriolysis on the one hand and 
antitoxins on the other have an inconspicuous if any part in the destruc- 
tion of the micro-organism or its products. Agglutinins and the closely 
related precipitins are present in the body fluid of tuberculous individuals 
and the possibility that they materially influence the course of the disease 
cannot be excluded.. Some have thought that agglutinins do not act 
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within the body but experiments of Bull have shown that they have a- 
significant part in fixing within the tissues typhoid bacilli which have been 
introduced into the blood stream. It is not improbable indeed that agglu- 
tination is more effective within the body than under the conditions usually 
present im vitro. Tubercle bacilli introduced into the peritoneal cavity 
of a resistant, that is a tuberculous animal, according to Calmette, are 
collected into clumps and fixed upon the omentum. Agglutination doubt- 
less in other tissues as well has a part in fixing the tubercle bacillus. 
Precipitins, moreover, are capable of precipitating foreign proteins within 
the body fluids (Opie*") and although those which appear during the course 
of tuberculosis are capable of precipitating products of the tubercle bacillus 
their significance with present scant knowledge of the subject cannot be 
defined. 

There is definite evidence that opsonins or bacteriotropic substances 
are formed in considerable abundance during the progress of tuberculous 
infection but the opsonins which have been studied are concerned with 
phagocytosis by polynuclear leucocytes and little attention has been given 
to the factors which modify phagocytosis of those cells, namely, mono- 
cytes, which are predominantly concerned in the cellular reaction caused 
by the tubercle bacillus. 

Tubercle bacilli which have been injected into the vascular system dis- 
appear from the blood stream within a few hours. They are taken up 
by mononuclear phagocytes in liver, spleen, lungs and bone marrow and 
to less extent in other tissues. Studies concerning the deposition both ‘of 
finely divided material such as manganese dioxide (Drinker and Shaw*?) 
and of bacteria such as B. typhosus, pneumococci, and_ streptococci 
(Bull**) have shown that the liver in view of its size is the chief site of 
fixation. Studies of Manwaring and Fretschen** have shown that im- 
mune opsonins modify profoundly the fixation of bacteria within the 
liver. It is not improbable that the same factor modifies phagocytosis of 
tubercle bacilli by Kupffer cells within the organ. It is noteworthy, as 
Dr. Corper has pointed out at this meeting of the Association, that the 
number of tubercle bacilli deposited within an organ does not necessarily 
correspond with the abundance of tubercles which are subsequently 
formed, for many tubercle bacilli may be destroyed so that they fail to 
produce tubercles. 

In a study of cellular reactions to tubercle bacillus exhibited by normal 
and by re-infected animals, also reported at this meeting, Dr. Gardiner has 
noted the early disappearance of tubercle bacilli at the site of reinfection. 
Although destruction of bacilli is doubtless in great part intracellular it is 
by no means improbable that humoral antibodies have a part in hastening 
intracellular digestion. Douglas*® has obtained evidence which, he thinks, 
shows that bacteria treated by opsonins are more readily digested by 
phagocytes than those which have not been similarly prepared. The pos- 
sibility that antibodies present in the fluids of the body may promote 
intracellular lysis cannot be excluded. 
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When we turn from the tubercle bacillus to its products there is as I 
have pointed out no convincing demonstration of the relation of tuberculin 
reactions to humoral antibodies. This statement does not apply to anaphy- 
lactic shock produced by products of the tubercle bacillus for it is in- 
duced by proteins extracted from the tubercle bacillus and is comparable 
to anaphylactic shock produced by any other foreign protein and there 
seems to be authentic evidence that it is passively transmissible by means 
of antibodies contained in the serum of sensitized animals. There is on 
the contrary very scant evidence that the cutaneous tuberculin reaction 
is dependent upon antibodies which make their appearance in the blood 
serum. Nevertheless the possibility that hypersensitiveness of the tissues 
of the tuberculous animal is referable to antibodies cannot be excluded 
and is supported by well established analogies. Gay** has found that 
susceptibility to the typhoidin reaction may be passively transferred to a 
normal animal and is presumably caused by an antibody present in the 
serum. There is a close but not exact analogy between the tuberculin 
reaction and the hypersensitiveness induced by repeated injection with a 
foreign protein. This is the so-called Arthus phenomenon and is de- 
pendent upon the presence of an antibody for it may be passively trans- 
ferred to a normal animal by injection of the serum obtained from one 
which has been sensitized. | 

Another analogy between tuberculous infection in an animal immunized 
against tuberculosis and re-injection of a protein into an animal immunized 
against the same protein may be cited. Protein such as horse serum in- 
jected into the subcutaneous tissue of a normal animal is quickly absorbed 
from the site of injection and enters the blood stream whereas protein in- 
jected into an immunized animal is fixed at the site of injection and fails to 
enter the blood stream. (Opie®’). Krause and Willis?® have shown that 
similar fixation of tubercle bacilli occurs in the re-injected animal. Since 
fixation of protein is referable to the action of antibodies it is not improb- 
able that fixation of tubercle bacilli may be similarly explained. 

Present knowledge indicates that humoral antibodies have some part 
in the production of resistance to tuberculosis. It is not improbable that 
the long continued course and abundant cellular reaction of the disease 
tends to render inconspicuous the part of humoral agents. Nevertheless 
in future investigation we must still bear in mind the possibility that 
resistance is referable to antibodies which acting in co-operation with 
cellular elements modify the peculiar functions of the cells. 
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DISCUSSION OF SYMPOSIUM ON THE TUBERCLE 
BACILLUS AND ITS LIFE IN THE ANIMAL BODY 


Dr. H. J. Corper, Denver, Colo.: William Charles White writes 
in the pamplet “Natural and Artificial Cure of Tuberculosis,’ “Why can 
God cure tuberculosis while, with the most powerful organization against 
a single disease parasite that the world has ever seen, we are still unable 
to do so”? But may I ask why, if it was God’s doings, didn’t He put 
the first, only and last bacillus in eternity? Now here we are with the 
bacillus. What shall we do? Fortunately for us poor mortals there are 
a few who have confidence in man’s ultimate ingenuity and ability to 
conquer. Trudeau and Webb were far-sighted, and when in 1920 they 
crystallized the small stipend now being used for laboratory researches and 
a triumvirate of men were placed. to guide action, the actual foundation 
was being laid, an indestructible foundation upon which is to be built the 
future everlasting spires of fact. 

I could never understand why we are willing to spend large amounts 
of money on our spires without spending a reasonable sum at least on a 
good foundation, except for a reversion to our ancestors ‘of evolution 
fame. Just imagine removing the small foundation of our present medical 
research facts obtained during the past fifty years from our tuberculosis 
superstructure and I fear this meeting of today would be conspicuous by 
its absence. Any one of you can name on your five fingers on one hand 
five facts obtained from medical research studies in tuberculosis which if 
climinated would topple our entire super framework. It is essential im 
obtaining the seed which you may use that we go through an elaborate, 
slow and tedious process of study; introduce and eliminate first the lym- 
phocyte, then the endothelial leucocyte and now the monocyte, etc., until 
we so well understand certain truths that they become of practical every- 
day value and can be dispensed in short sentences. 

Just analyze, for instance, the fact that the tubercle bacillus is the cause 
of tuberculosis. If I leave with you today no other impression except 
that laboratory equipment and experiments are expensive and that our 
future salvation lies in wise foundational investment, I feel that something 
worth while has been accomplished. You have heard this afternoon a 
symposium by men laying the foundations. Who is to say that one is 
doing the more important or better work? They are all conscientious and 
sincere; the very spirit of this Association breeds that. There is a some- 
thing that binds us together like the two brothers that were pommeling 
each other: when the third fellow interfered the brothers proceeded to 
set him right about such interference and they ended by complimenting 
each other on the good job. It is too bad that the National Tuberculosis 
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Association hasn’t enough means to exert a potent influence in stimulating 
others to follow in the path of the present few. I do not believe that its 
influence should be exerted only in centers where facilities are available, 
but much can be done to encourage others by extending this influence into 
apparently barren fields. A little irrigation may bring wonderful results. 
Of course, I realize that this is at present impossible, but shouldn’t our 
future program include it? 

This symposium this afternoon covered the well formulated plan out- 
lined by the Research Committee of the National Tuberculosis Associa- 
tion, studying (1) the nature of the tubercle bacillus and its specific 
products and (2) the response of animal tissues to the presence of the 
tubercle bacilli. Specifically the phases dealt with are “the multiplication 
of the tubercle bacilli in animal tissues and cells, the chemistry of the 
tubercle bacillus, the nature of tuberculin and the tuberculin reaction, the 
role of the monocyte in tuberculosis, etc.” It might seem to you that this 
is a large and complete program and truly it is large, and progress must 
needs be slow, but as time goes on America will give the world informa- 
tion of indelible nature on these subjects. Already in its brief existence 
valuable date have been presented which are too well known to require 
reiteration. I have the utmost confidence in my colleagues Allen Kk. 
Krause, Paul A. Lewis, Esmond Long, William Snow Miller, Treat B. 
Johnson and the other members working under the auspices of the National 
Tuberculosis Association, and I hope you all share this with me. I believe, 
however, that you will understand me when I remind you that fortunately 
in the United States there is the utmost consideration, friendship and good 
fellowship among all the laboratory research workers in tuberculosis. I 
believe that though we frequently touch on each other’s fields, in a general 
way we try to avoid duplication since the work of one is wholeheartedly 
accepted by the others. There is no polemic here. Permit me to pay my 
respects at this time to my neighbor Dr. Gerald B. Webb and his colleagues 
who have aided me often with valuable information. I hope you will hear 
Dr. Boissevain’s contribution tomorrow. 

There are a few of us especially interested in certain chemical phases of 
tuberculosis and chemotherapy, which latter you will note has not been 
included in the National Tuberculosis Association program, and I wish 
especially to compliment, and take this opportunity for doing so, Dr. 
De Witt, who unfortunately could not be with us at this meeting, and 
Drs. Sweany and McCluskey whose excellent presentation on Sanocrysin 
you heard yesterday. Many times I hear the statement that we shoot over 
your head but I know that few will leave us this year without knowing 
more about tuberculosis, mercurochrome and Sanocrysin. I hope you will 
excuse me for purposely dodging a high-brow scientific discussion. 


UNSOLVED PROBLEMS IN THE PATHOLOGY OF 
TUBERCULOSIS 


By H. E. Ropertson, M.D. 


RocHEsTER, MINN. 


In the earlier days of government meat inspection, one might visit the 
packing plants at Chicago and marvel at the accuracy and speed which 
girls could be trained to exercise in the recognition of the Trichina spiralis 
in the muscles of slaughtered hogs. They were experts in the diagnosis 
of trichinosis. No one for a moment imputed to them any knowledge of 
the biologic laws evidenced by this infection. They were not required 
nor expected to exercise much thought as to the pathogenesis of the con- 
ditions which they observed. In the science of tissue pathology, similar 
grades of skill are often acquired by those experienced in examining gross 
and microscopic lesions. Here also, as in the packing plant, emphasis is 
placed on the diagnosis, and the tendency is constantly present to make 
of the pathologist a high-class technician, a sort of supercomptometer or a 
more or less automatic cash register, with accuracy at a high premium 
and speculative thought not only unnecessary but oftentimes a nuisance. 

There are few lesions which give the tissue pathologist less concern 
for the reliability of his pronouncements than those of tuberculosis. He 
expects and receives such full authority in his opinions, the finality of his 
judgments on this disease are so freely admitted, that inferentially the 
pathologic picture would seem to possess clearly and easily recognizable 
differential characters. In this respect circumstances are superficially 
comparable to those in trichinosis, and the pathologist must resist the 
temptation, engendered alike by his own inertia and by the limited de- 
mands of his clinical colleagues, to become a registering machine. It is 
natural for him to conclude that once he can recognize readily the various 
specific tissue reactions produced by the tuberculosis bacillus, the path of 
his knowledge concerning this aspect of the disease becomes practically a 
closed circle, and that the scientific world may with a free conscience 
neglect any further delving in this well plowed field and pursue its efforts 
in other less well established phases of the subject, particularly those 
concerning clinical diagnosis and therapeutics. | 

Herein lies the danger of becoming little more than a rubber stamp; 
and it faces the pathologist who, while examining tissue lesions, does not 
continually ask questions which no one can answer. By this character 
shall the true scientist be known. However I am, at this time, not so 
much concerned with this important corollary of all scientific efforts, as 
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I am with a consideration of the data which confront the routine pathol- 
ogist in the diagnosis of tuberculosis and which seem to be established, 
so far as our understanding of any vital process is concerned, on firm and 
well recognized ground. In short, it is my purpose to ask questions which 
no one can answer, for the dual purpose of illustrating the general thesis 
and of provoking thought and controversy concerning several problems 
with which medical science has ceased to be profoundly concerned. 

Problem 1: Proliferation. One of the most firmly established facts 
in our knowledge of tuberculosis is that under ordinary conditions of 
virulence and resistance the presence of the tuberculosis bacillus in the 
human body incites proliferation of its cells, particularly those of the 
fixed tissues, thus bringing about that typical product of the disease, the 
miliary tubercle. While it is true that under extraordinary conditions, 
probably representing the zenith of virulence and the nadir of immunity, 
the pathologic reaction to the bacillus may be wholly exudative in char- 
acter, and while it is probably also true that under any conditions of in- 
fection there is a small amount of exudation, we are well agreed that 
the usual and fundamental lesion is a multiplication of the substantial 
cells of the body. Why should these cells multiply and collect at an ab- 
normal rate? Is it because the tuberculosis toxin or portions of the same 
act as an abnormal stimulus to proliferation, or is it because the tuber- 
culosis bacillus itself constitutes a foreign body? On either assumption 
what is the underlying influence by which proliferation of any cell is 
brought about? 

It is quite clear that in this inquiry we are questioning one of the most 
fundamental principles of life itself. To assert that the products of the 
growth of the tuberculosis bacillus have a definite action on the metabolism 
of the adjoining connective tissue cells and that this effect is one which 
favors abnormally rapid multiplication of the cells, brings us no nearer 
a true solution and expresses no clearer biologic concept. Some of the 
experiments carried on with artificial tissue cultures indicate that under 
perfect conditions, proliferation without end is the inherent capacity of, 
at least, some connective tissue cells. It is also indicated that these ideal 
conditions consist, in part at least, of sufficient oxygen, sufficient meta- 
bolites, including essential mineral constituents, and the proper balance of 
surface tension between the cell and the medium in which it is immersed. 
How closely these reactions may be connected with differences in electrical 
potential is not yet clear. If these experiments are trustworthy indicators, 
we may conclude it is never with the exciters of tissue proliferation that 
we are concerned, but with the inhibitors, and that the tuberculosis bacillus, 
as well as every other agent under whose influence proliferation continues 
to an undue degree, has affected in some material way the normal inhibit- 
ing mechanism by which unrestricted growth is prevented. Our question 
then becomes resolved into this, how does the tuberculosis bacillus or its 
products of growth so act on the inhibitory mechanism of the body as to 
locally “lift” its restraining influence and thereby cause a limited, but 
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nevertheless, abnormal proliferation? The fact that the proliferation is 
limited and that almost without exception connective tissue cells alone are 
involved, indicates a very partial effect. Probably therein lie the differ- 
ences between the influences exerted by this bacillus and the unknown but 
related influences bringing about malignant tumor growth. 

Problem 2: Guiant-cells. Closely allied to the question just discussed 
is that regarding the formation of giant-cells, those structures which have 
helped so much to place the diagnosis of tuberculosis by the tissue pathol- 
ogist on a fairly secure foundation. As the result of the earlier contro- 
versy over the origin of this cell, particularly evidenced by Baumgarten’s 
classic contributions, two types of giant-cells were recognized, one belong- 
ing to the neoplasms and composed of cells which resulted from division 
of nuclei without a corresponding division of cytoplasm, and the other 
resulting from the fusion of already divided cells. ‘To the latter group 
were assigned the foreign body giant-cells. ‘Those of tuberculosis have 
been usually classified as a type of foreign body giant-cell with the nuclei 
collected at the poles or in the center, and an abnormal amount of 
acidophilic cytoplasm. The fact of the occasional demonstration of a 
tuberculosis bacillus inside of one of these cells has been offered in support 
of this concept. The whole idea of foreign body giant-cells, resting as it 
does on an anthropomorphic basis, in which is assumed a purposeful effort 
of the body to surround and render inocuous foreign substances, which 
are incapable of being phagocytosed by one cell, has, just to that extent, 
rested on an insecure theory when considered in the cold light of biologic 
facts. It is rather interesting, in connection with these cells in tuberculo- 
sis, to note that they occur only after proliferation of the fibroblasts has 
occurred and also that they are always present within this proliferating 
mass. Extensive study of these cells, in tuberculosis as well as under 
other conditions, has tended to induce dissatisfaction with the “foreign- 
body-cell” theory. It is much more reasonable to reconsider our specula- 
tions concerning tissue proliferations. If these cells have the control of 
multiplication removed and abnormal growth takes place, then the con- 
formation of these divided cells must correspond to the space in which 
the division occurs. Provided this space is inadequate, it may be me- 
chanically impossible for the cytoplasm to undergo proper division or even 
if this division momentarily does take place, immediate fusion must occur. 
It seems much more reasonable to believe that all multinucleated cells are 
the results of external conditions, chiefly of pressure, and that the varying 
differences in their formations and appearances are wholly concerned 
with the local conditions of their growth. If this should be true, the only 
specific character that the tuberculosis giant-cell retains is its eosinophilic 
cytoplasm, and for this character disturbances in its metabolism must be 
held responsible. 

Problem 3: Avascularity of Tuberculous Proliferation. From an early 
period in the discussion of its pathologic characters, the fact that the tu- 
bercle not only did not contain any capillaries but that there was an actual 
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obliteration of the existing vessels has been emphasized again and again. 
What is the cause of this condition of avascularity? Except in the gumma 
and possibly a few other and rarer granulomatous conditions, such a 
pathologic reaction to harmful parasites is not to be expected. In all 
vertebrates the proliferation of connective tissue under conditions of 
inflammation is almost universally accompanied by an increase in the 
number of capillaries, and the vascularity of this proliferation has not only 
given rise to the name, granulation tissue, but has also produced the no- 
tion of a dual and symbiotic proliferation by which one tissue, the endo- 
thelial cell, and another tissue, the connective tissue cell, simultaneously 
and in close association gave rise to a new growth. Why, in tuberculosis, 
is the capillary left out of this biologic duct? The answer is without 
much doubt indicated by the extremely localized influence of the growing 
tuberculosis bacillus. It is not only a non-motile organism but it multi- 
plies slowly. The absence of any considerable amount of exudation of 
fluid or cells also tends to render it fairly stationary. Consequently its 
effects are exerted solely on the immediately surrounding connective tissue 
cells, and whether they belong to capillary walls or to the intervening tissue 
spaces, for they are quite manifestly exactly the same biologically, the 
limited effect of the presence of the bacillus is, as already indicated, to 
produce solely a limited multiplication. Increase of vascularity, meaning 
the formation of new capillaries, is practically always the result of the 
free proliferation of connective tissue cells in exudate in which variations 
in pressures between the blood in the existing capillaries and the surround- 
ing cells and tissues of the exudate may readily account for the formation 
of new paths in the loose network of new living cells. In the tubercle, 
however, there is no loose network of new living cells, but a closely packed 
local proliferation. It must be that no changes in pressure cause pushing 
in of blood channels. On the contrary the changes in pressure are in the 
other direction, causing the capillaries in the vicinity of the tubercle to be 
closed and the blood channels to recede. The mechanical effects of a 
strictly local proliferation would bring about exactly the result that is 
seen, but in the meantime certain long-held theories of organization must 
necessarily be modified. 
Problem 4: Necrosis. It would be difficult for most pathologists to 
find any problem in this subject. If proliferated tissues are avascular, 
then, ipso facto, necrosis must be the ultimate fate; the explanation has 
seemed so clearly sound, that not much skepticism has been focused on it. 
Certain facts, however, in connection with the necrosis in tuberculous 
lesions are not quite so readily explained. We are all familiar with the 
so-called productive or chronic proliferative type of tuberculosis, in which 
large conglomerate tubercles are present, occasionally in all organs of the 
body, with only very little, or no necrosis. On the other hand, equally 
well known is that type of lesion in which the necrosis of the tissues be- 
comes so widespread and occurs so rapidly that, in the lungs, the term 
“caseous pneumonia” has occasionally been used. Often the entire lesion 
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will consist of a central sphere of necrosis surrounded by a very thin rim 
of proliferating fibroblasts. Avascularity isa common characteristic of 
all of these lesions and, consequently, cannot alone explain the variations 
in the degree and character of the necrosis. A specific action of the tuber- 
culosis toxin has, therefore, been postulated, by which, through a certain 
supposed poisoning of the cell, it loses its life. In a sense the cells are 
stung to death by their baneful guest. Again it is difficult to be satisfied 
with the notion of a parasitic agent removing inhibition and producing 
abnormal overgrowth of cells and, at the same time, turning on its prod- 
uct and destroying them. While no one can deny the possible baneful, 
even if delayed, actions of the tuberculosis toxin, the probabilities are 
strongly in favor of the theory that the amount and extent of necrosis 
rests on more or less mechanical factors. No doubt the avascularity is at 
the basis of the necrosis, but capillaries are not necessary for the life 
of connective tissue. On the other hand, a free and adequate circulation 
of tissue fluid, or lymph, is necessary, and when the proliferation is local- 
ized sufficiently and the cells packed sufficiently tightly to interrupt the 
free circulation of tissue fluids necrosis must be the inevitable result. 
It is worth while to note that probably the same mechanical conditions 
which bring about the formation of giant-cells are those which produce 
necrosis; and while either may conceivably be present without the other, 
they are more commonly closely associated. 

Problem 5: Healing. The frequency of what appear to be healed 
lesions of tuberculosis in the various organs of the body is a matter of 
exceedingly common observation by all pathologists. These healed lesions 
are particularly common in the substance of the lungs and at the apices 
of the visceral pleurae, in the peribronchial lymph-nodes, in the spleen 
and liver, and less common, in other parts of the body. They are usually 
associated with a varying amount of so-called caseation necrosis and with 
calcium salts. In certain instances the lime salts apparently have com- 
pletely permeated the entire lesion. Study of microscopic sections of 
these nodules reveals the interesting fact that very few of them fail to 
show evidences of continuous tissue reaction in the capsule around the 
central sphere of necrosis, and it is common experience to find in elderly 
persons without a single sign of active tuberculosis at any point in the 
body, evidences of new tubercle formation in the vicinity of these ap- 
parently healed lesions. While the possibility of reinfection must always 
be admitted, there is considerable evidence in favor of the view that these 
supposedly healed masses in many instances contain dormant but living 
tuberculosis bacilli and that the inhibitory influences which prevent their 
multiplication and specific pathologic effects, may be disturbed by varying 
conditions affecting the individual and produce an exacerbation of the 
tuberculous process. It is quite clear that no limit can be placed on the 
longevity of the resting or avirulent tuberculosis parasite. This fact must 
make us all the more eager to discover, either the exact nature of those 
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inhibitory influences which prevent its proliferation, or a lytic agent which 
will destroy its life. 

Problem 6: Distribution of Lesions. There has been considerable con- 
troversy in circles of scientific medicine concerning the question whether 
the largest amount of tuberculous infection occurs by way of the gastro- 
intestinal tract or by way of the lungs, and valuable data, both experi- 
mental and observational, have been collected. It has usually been felt 
that the answer had a very marked bearing on public health measures, in- 
as-much as the gastro-intestinal route of infection would imply that tuber- 
culous milk or other food was the source of the tuberculosis menace, 
while the respiratory tract would on the other hand impel us to take extra 
precautions against dust and sputum spray. It would seem to be reason- 
ably settled, as the result of this discussion, that both types of infection, 
as well as a third, through the skin, are perfectly possible. That the 
bovine type of tuberculosis bacillus, ingested with tuberculous milk or 
milk products, gives rise to certain fairly specific lesions, not necessarily 
associated with the intestinal tract, and also that the inspiration of tuber- 
culosis bacilli in the air, particularly those of human origin, gives rise to 
definite and characteristic lesions, are well established.. This controversy 
has also developed the fact that no matter where the bacillus enters, cer- 
tain tissues of the body are constantly liable to extensive tuberculous in- 
volvement, while certain other tissues only under special circumstances 
become susceptible. In general we are quite convinced that the so-called 
“Gohn tubercle” represents a primary infection of the bronchioles or 
alveoli, is a lesion of infancy, is very often healed so that it may practically 


disappear, and under these conditions is practically always accompanied 


by healed lesions in the hilus or peribronchial lymph-nodes. It is also 
possible that these lesions represent a kind of vaccination, and other con- 
ditions being equal, tuberculosis is not the menace to such an infected 
person as it would be to one who has not received this early inoculation. 
Several points, however, in this matter are not quite clear. First, in 
association with these healed lesions of the mediastinal lymph-nodes and 
the lungs, the liver and spleen are found to have been infected. Second, 
there occasionally develops in later life an open destructive lesion of the 
genito-urinary tract, particularly in the male, in which no other primary 
active lesion can be identified. Again, this destructive process may rest in 
the brain, in the epiphyses of the long bones, in the joints, or in the 
adrenals, and is quite often the cause of death. What are the sequences 
by which the tuberculosis bacillus infects the tissues of the body and why 
is any given tissue finally selected? Why is it that the pancreas and the 


| voluntary muscles of the body are so rarely affected? Why does a healed 


lesion of tuberculosis practically never appear in the kidneys? 


These questions concern the broader one of the specificity of all parasitic 
diseases and, of course, admit of no categoric reply. Certain features of 
the problem, however, deserve consideration. If coal dust or other foreign 


particles are placed in the respiratory tract they will be deposited in part 
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at least on the tracheal mucosa and will be rapidly carried to the deeper 
hilus nodes, as well as to those around the tracheal wall. The node at 
the bifurcation of the trachea is prone to receive these insoluble particles. 
It happens that this node is exceedingly commonly involved in the so- 
called healed lesions of tuberculosis. It is by no means impossible that 
the same mechanism which carries coal dust particles from the tracheal 
mucosa to the lymph-node will carry virulent tuberculosis bacilli. It is, 
by that same token, not necessary that every infecting tuberculosis organ- 
ism that produces its effects in other parts of the body shall have first 
produced a lesion on the bronchiole, or trachea, or bronchus, in which it 
is lodged. We know altogether too little about the interchange of fluids 
between tissue spaces and the lymph-nodes, on the one hand, and the 
tissue spaces and the large serous cavities, on the other. That the cir- 
culation of these fluids is not well ordered and particularly subject to all 
sorts of variations, we may feel fairly certain. That there is continually 
occurring through the body a circulation of foreign particulate matters 
which may enter through the intestinal or respiratory tracts is also fairly 
well established. The reticulo-endothelial system of the body, as well 
as the excretory mechanisms, are continuously concerned with these for- 
eign particulate matters. That in general they lodge permanently nearest 
their source of entrance must be granted, but that on many occasions they 
are distributed throughout the entire body is most certain. Parasites in 
the body may be expected to behave little differently from innocuous par- 
ticulate substances until they have lodged in places where multiplication 
and growth are not inhibited. It may be impossible at any point in a 
given living organism to find such a spot, and the life of the parasite may 
be destroyed and its body digested. On the other hand, it may find a 
spot where growth is inhibited, but life itself, is possible under dormant 
conditions until either destruction or more favorable circumstances ensue. 
These more favorable circumstances may lead to further migrations, and 
circumstances again become better or worse. Eventually, if a lesion is 
to occur, the conditions must be favorable for the growth and multiplica- 
tion of the parasite. It is quite conceivable that at one time these condi- 
tions may be found in the kidneys, at another in the long bones. It is 
not so understandable why, in certain locations, as in the lymph-nodes, 
inhibitory influences are so often absent, while in other locations, as the 
bones or kidneys, an establishment of the process is the exception rather 
than the rule. It may be that the apparent partial immunity which these 
organs exhibit is based on mechanical factors alone, such as circulation, 
oxygen, pressures, and so forth, and that once conditions in them are 
rendered favorable for the invading parasite there is revealed an almost 
total absence of local resistance. 

The discussion of this last point has more than academic interest. With 
the questions concerning individual tissue immunity, perhaps only the 
scientist can find much concern. But surely individual tissue immunity 
is exceedingly closely allied to the question of general bodily immunity, 
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and the secret of the one is probably the open sesame to the closed door 
of the other. What is the protecting mechanism present in voluntary 
muscles by which the tuberculosis bacillus finds conditions unfavorable 
for growth? An answer to this question does not seem beyond future 


possibilities and on its correctness may rest our future freedom from the 
menace of this and other diseases. 


OXIDATION AND REDUCTION AT THE SITE OF A 
TUBERCULOUS LESION+ 


By WitttAm Cartes Wuirr, M.D., M. I. Surry, M.D. anp 
M. X. SuLttivan, M.D. 


U. S. Pustic Heattu Service, WasHineton, D, C, 


In another paper there have been described the morphological 
changes that occur in the monocyte and the tubercle bacillus as a result 
of their commensal relations in the animal body! These may be sum- 
marized again as follows: the monocyte swells, loses its outlines, fuses, 
alters in staining reactions of nucleus and protoplasm, increases in amitotic 
division, becomes fixed in lodging, segregates fat, dies and furnishes part 
of the final caseous mass of the progressing tubercle. Tubercle bacilli 
grow singly instead of in clumps and skeins: they become granular, segre- 
gate spots of different tinctorial value and form granules that are no longer 
acid fast. They may even fail to stain by our present staining methods 
even though they are still present in the caseous substance as can be shown 
by animal inoculation. In the same paper it was suggested that the mono- 
cyte was the natural host of this organism: that the latter may be either 
parasite, symbiote or commensal in relation to this host but always para- 
sitic when disease results ; and that, depending upon its adaptability to this 
host, its virulence and mutant characteristics are established. 

The first monocytes of a progressing tubercle usually die as do many 
of their fellows and the bacilli which they carried are either left embedded 
in the caseous mass or become residents in new monocytic hosts. It is 
in the cells at the periphery of a tubercle that the commensal changes in 
the two partners are apparent. 

The other physical responses of the tuberculous infection such as the 
primary exudate of plasma which later coagulates and forms reticulin and 
the collection of lymphocytes are not considered in this paper. Nor are 
the chemical changes that occur in the body fluids and other cells of the 
body considered. The latter changes such as are apparent in the tuber- 
culin reaction are very pronounced and must be considered in any at- 
tempt to present a complete picture of the tuberculous process, but they 
are not at all peculiar to infection with the tubercle bacillus and will only 
be understood as the fundamental laws of living cells in their congregate 
relations are more accurately known. 


{ Prepared at the request of the Medical Research Committee of the National 
Tuberculosis Association. 
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We have therefore, in the following studies asked ourselves if any of 
these changes in the two cells can be demonstrated to be modifications of 
fundamental life processes. ‘The present paper deals with the phenomenon 
of oxidation and reduction in this area of local change due to tuberculous 
infection. 

Of the mechanisms of oxidation and reduction in living cells we are 
fairly ignorant. The one mechanism that has been isolated is the sulph- 
hydril-double-sulphide transformation group discovered by F. Gowland 
Hopkins? and which he called glutathione. ‘This substance, a combination 
of cysteine and glutamic acid, has the formula : 


ere cer Gnesi Cran COV NA) OOH COO 


| 
CHSH 


Oxidation and reduction of this substance by tissue systems involve the 
thio group alone and the strictly reversible change 


“su. HS +<-— > SS — S — +H. 


Animal tissues contain a substance capable of activating this change in 
glutathione. Glutathione is found in iresh extracts of all animal cells 
and most plant cells. It is autoxidisable and the change is reversible. 
It acts as a hydrogen acceptor at one Stage and a hydrogen donator at 
another stage. 

This mechanism in its active form is not found in the tubercle bacillus. 
One of us, Dr. Sullivan, has shown by careful analysis made on tubercle 
bacilli grown on glycerine agar and on Long’s synthetic medium® that 
there is present no active glutathione, no cysteine and no oxidized gluta- 
thione in this organism.* There is however a small amount of cystine. 
Checked against control solutions of pure cystine this amounts to between 
200 and 300 parts per million Dr. Johnson tells us that in his work he 
finds no evidence of sulphur in the protein fraction of the tubercie bacillus, 
and Johnson and Coghill’ have found cystine present in amounts too 
small to be estimated in analysis on TB material from the same source.* 
Dr. Sullivan by color reactions finds distinct traces of sulphur in the 
whole bacillus in the cystine fraction. The details of this study will appear 
in the published report of this work. 

The premise of this paper consists then in this observation that, in tu- 
berculous infection, there exists a commensalism which involves two ox1- 
dation-reduction mechanisms—-the monocyte operating in part, at least, by 
the sulph-hydril-disulphide mechanism and the tubercle bacillus, which 
contains no machinery of this sort, by some other process. In other 
words we have two competing systems for available labile hydrogen, in 
the symbiotic relations of these two living organisms, the tubercle bacillus 


and the monocyte. 


* The moist bacilli grown on Long’s medium were furnished by Parke, Davis & 
Co., the air dried bacilli by Mulford & Company. 
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What mechanism the tubercle bacillus uses can not be stated although one 
is tempted to suggest that the unsaturated fatty acids play a role, possibly 
those of the linoleic series. Possibly in the light of the findings of John- 
son, Brown and Coghill® on the high percentage of hexose bases it may 
be found that glyoxalase is'an operating mechanism as suggested by the 
important work of Dakin and Dudley.?. But for the moment the fact that 
two different mechanisms exist in these two cells is the immediate con- 
cern and, that it may be one of the great factors in the morphological 
changes in host and parasite which are described above, seems more than 
likely when the nature of some of these changes is considered, especially 
the segregation of fat and the different pH values in the different cell 
areas referred to below. Many examples of the complete change of events 
by combining two oxidation-reduction mechanisms in the test tube are 
known and the radical revolution that may be caused in such a system 
by the simple introduction of an inorganic catalyst adds presumptive 
evidence to the correctness of this suggestion. 

Other evidences of a disturbance of the oxidation and reduction process 
in the tuberculous tissues are not wanting. We will mention here only 
four that have been a part of our own study: (1) the nitro prusside test, 
(2) injections of methylene blue, (3) injection of glutathione into the 
tissues infected with tuberculosis, (4) tissue colors resulting from the in- 
jection of indicators having a color range varying with the pH of the 
medium. 

THE 'NITRO PRUSSIDE IES 


Normal cellular tissues all give the nitro prusside reaction.* This is a 
test for the presence of the sulph- -hydril groups as they occur in cysteine 
and reduced glutathione. These compounds give an amethyst color in 
solutions of sodium nitroprusside in the presence of ammonium hydroxide. 
Of all the tissues the most actively proliferating give the strongest reac- 
tions, thus it has been found that the testicle is one of the most striking 
tissues both in rapidity of development and in the intensity of the color 
produced. Dr. Smith has followed this reaction in normal and tuber- 
culous testicles and finds a diminishing reaction in direct relation to the 
progress of the disease. This test as we have applied it gives no evidence 
of the contrast of reaction between the caseous center and the surrounding 
abnormal and normal tissues but it shows that as caseation increases in 
amount the nitroprusside reaction diminishes in intensity and this may be 
interpreted as meaning that in the mass there is a diminution of the active 
sulph-hydril-disulphide mechanism in the whole area infected with tuber- 
culosis growing less as the tuberculosis increases in severity. 


INJECTIONS OF METHYLENE BLUE 


A good deal of the work with methylene blue is not reliable. Even such 
careful work as that of Dr. DeWitt® is not free from criticism. Dr, De- 
Witt complicated her method by exposing her tissues to solutions of 
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ammonium molybdate. Normal tissues unimpregnated with methylene 
blue and without tuberculous infection readily reduce this compound to a 
blue oxide and the surface of the tissue block so exposed becomes covered 
with a deposit of irregular intensity very similar in color to methylene 
blue and this is often denser over the tuberculous mass. Methylene blue 
alone given in the doses recommended by DeWitt did not give us color 
around the tubercle on exposure to air. On the other hand 30 cc. of 10 
per cent methylene blue solution injected intravenously into a rabbit with 
tuberculosis of the lungs did give us a definite blue ring about the tubercles 
after exposure to air. The animal was chloroformed while still blue 
and autopsied immediately. Whether the methylene blue is not quite 
reduced to its leucobase by the diminution in the glutathione mechanism 
in the region and therefore oxidises more readily than that in the normal 
tissues on exposure to air; or, whether there is a complete change in the 
chemical process between a portion of the tuberculous area and the normal 
tissue, we do not know. A strong oxidation agent like chlorine water 
will not restore the blue color to the surrounding tissues and the caseous 
center remains white throughout. ‘This observation is offered here only 
as evidence that there is a definite modification in the oxidation-reduction 
process at the site of a tuberculous lesion. Fresh tissues reduce methylene 
blue to its leucobase and these are not reoxidized if the tissues are un- 
injured and exposed to air or to stronger oxidizing agents. The presence 
of the tubercle bacilli in some way changes this process either by compet- 
ing for the available labile hydrogen or by injury to the normal activity 
of the collected monocytes in which they grow. 


GLUTATHIONE INJECTIONS 


We have obtained a striking picture by injecting glutathione into a 
testicle recently infected with tubercle bacilli. A series of nine male rab- 
bits were given 2 milligrams of H,, in normal salt solution in each testicle 
on February 25. On February 26, 27, 28, and March 2 they were given 
daily into the substance of the right testicle 8 milligrams of glutathione 
in distilled water. On March 5 the animals were chloroformed and both 
testicles removed. The left testicle in all of them appeared normal. 
Microscopic study revealed the customary early tuberculous changes. In 
six of the nine rabbits the right testicle was studded with cheesy-looking 
masses very similar in gross appearance to those lesions which we de- 
scribed a year ago as resulting from injection of what we called endo- 
thelial extract.1° Microscopically the lesions resulting from glutathione 
are very different. In the lesions caused by endothelial extract epi- 
thelioid cells formed the major portion of the picture. In the latter 
the lesions, those formed by injection of glutathione, are small 
areas of necrosis. There is no increase in epithelioid cells and no evidence 
of inflammation due to any pus producing infection. Glutathione alone 
in a control series caused no lesion. With another preparation of gluta- 
thione we were not so successful in producing the lesions but the method 
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of preparation of the glutathione we were using was different and possibly 
was not in its active or oxidized form. Evidently a combination of 
tubercle bacilli and glutathione in the tissues was responsible for this 
picture. 

This work is still in progress but owing to the difficulty of preparing 
glutathione it cannot proceed very rapidly. It was prepared by Dr. 
Sullivan following the method of Hopkins. 

An interpretation of the results without more work would-be impossible 
at this time. This much however may be said—that under some condi- - 
tions the introduction to an area of tuberculous infection of an excess of 
such an oxidation-reduction mechanism as glutathione may grossly modify 
the process of the infection. 


TISSUE REACTIONS 


Mansfield Clark’? and others have shown that the hydrion concentra- 
tion of a medium is quite as important a factor as the equilibrium of oxi- 
dant and reductant in any system of oxidation and reduction. Rous’ 
has shown, using color indicators recommended by Clark,** that the gran- 
ules of the macrophage, which is the same cell that we have called in this 
paper the monocyte, have a hydrion concentration ranging as high as pH, 
or even less.This is higher than the other cells studied. This cell has a 
longer life than a polymorphonuclear phagocyte and a more pronounced 
acid reaction guaged by its content of acidophilic granules. The sur- 
rounding fluids, serum and plasma in which these macrophages live and 
move have an alkalinity as low as pH,,,. Tubercle bacilli in test tube 
culture grow best at pH,-,. The pH of the medium in which tubercle 
bacilli in the test tube grow varies with the age of the growth and with 
the strain of the organism from pH,., to pH, but is rarely constant. 

In some preliminary work on tuberculous tissues (fresh rabbits’ lungs 
from animals injected intravenously with 2 mgms. of tubercle bacilli of 
our bovine strain 435 two months before autopsy) we found that frozen 
sections placed in solutions of Clark indicators within 30 minutes of the 
time when the animal was alive gave definite differences between the re- 
action of the center of the tubercle and the surrounding, apparently 
normal, lung tissue: and that the color shaded from the center to the 
periphery of the tubercle. The frozen sections were placed in the follow- 
ing indicators. The pH range is put in brackets after each indicator. 


1 Thymol Bier euros ie ee (pHi.2 - 28) 
2. Brown Phenol Blue......... (pHs - 46) 
3. Brown Cresol Green........ (pHa -c ) 
4.) Methylene’ Red (0, Meo 120 (pHis-c ) 
5. Brown Cresol Purple....... (pHs.4-7 ) 
6,- Brown) Thymol) Blue) .6 . sau: (pHs.2 - 9.8) 
To ehenol a Riedy) Ge ca. 4 siete pater. (pHe.c - 8.2) 
8. Thymol Blues sa vite ees viene ot (pHs.2 - 9.8) 
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It was found that in the following indicators there was a distinct difference 
between the center of tubercle and surrounding tissues: Brown phenol 
blue, Brown cresol green, and methylene red. The resulting color indi- 
cated the reaction of the center of the tuberculous area to be in the neigh- 
borhood of pH,. The surrounding tissues were all alkaline giving a 
definite color picture ranging between pH, and pHg. 

This work also is in progress but is open to objection especially as the 
frozen sections were cut with CO, and were exposed to air, both of which 
may modify the end reaction picture. But because a difference was found 
between the caseous center and the surrounding tissues it is mentioned 
here as the difference, if true in life, would have a distinct bearing on 
rate and character of the oxidation-reduction process of the area involved. 


CONCLUSION 


A series of observations are recorded in support of the suggestion; 
that, since in the conjunction of the tubercle bacillus and the monocyte 
in their commensal existence there are operating two different oxidation 
and reduction mechanisms—the monocyte in common with other body cells 
containing glutathione, the tubercle bacillus containing no glutathione— 
there is a possibility, in the competition of these two mechanisms for 
available labile hydrogen, of explaining the observed alteration in the 
structure of both organisms. 
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THE TESTICLE TEST AS A MEANS OF STANDARD- 
IZING TUBERCULIN * 


By Esmonp R. Lone, Ph.D. 


Cuicaco, I. 


THE need for a standard by which tuberculin can be measured quan- 
titavely is obvious. Tuberculin in some form is used in enormous quanti- 
ties in the diagnosis of tuberculosis in man and cattle, and in the treatment ~ 
of tuberculosis in man. Yet a diagnostic test or therapeutic injection is 
yet to be mada with a measured quantity of the active principle. 

The reason for this is the simple fact that we do not know what the ac- 
tive principle of tuberculin is. No preparation containing the active prin- 
ciple and nothing else has ever been made. We do not know whether 
there is a single active principle responsible for the tuberculin reaction 
or several. We are far from sure of the general chemical nature of the 
substance which is active. In gross chemical fractionation of tuberculin, 
activity remains with the protein portion. This does not necessarily 
mean that the active substance is protein. It may be merely absorbed by 
protein. Furthermore, on finer fractionation, protein fractions can be 
separated from tuberculin which are not active.’ Hence chemical evalua- 
tion, such as is practiced in the assay of opium or belladonna root, is at 
present an impossibility. 

Chemical assay being out of the question we are forced to fall back on 
some biological method. Biological methods are available for the measure- 
ment of active principles in biologically active preparations where the 
chemical nature of the active principle is imperfectly understood, or chem- 
ical analysis is extremely difficult. Biologic assay is officially recognized 
by the United States Pharmacopeia in the case of several drugs, notably 
digitalis and aconite, and in the case of the antitoxic serums for diphtheria 
and tetanus. Another well-known biological evaluation is that used in the 
assay of insulin. 

The dosage of diphtheria and tetanus antitoxins and diphtheria toxin- 
antitoxin mixtures, and of the substance insulin, is based on biologically 
determined units. Comparison between preparations is possible, and 
accurate administration can be carried out. For tuberculin, on the other 
hand, a biologic preparation fully as extensively used, no unit has ever 
been proposed which has met with general acceptance. In the paragraphs 
following, the several methods by which tuberculin is standardized at 


* Work done under grant from the Medical Research Committee of the National 
Tuberculosis Association. 
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present are reviewed, and the advantages and disadvantages of each method 
are considered. 


PRESENT STANDARDIZING METHODS 


The standardization of tuberculin is based in most laboratories on the 
hypersensitiveness of the tuberculous guinea pig. Both the general and 
the local reaction have been used in the evaluation. Recently, however, 
the antigenic capacity of tuberculin in the precipitin and complement fixa- 
tion reactions with the serum of tuberculous animals has been proposed 
as a measure. These methods will be discussed below under the headings 
summarized in the following outline: 


I. Hypersensitiveness of the tuberculous guinea pig. 
1. The lethal dose. Methods of 


a. Koch 
b. The Institute for Experimental Therapy, Frankfurt 
a. M. 


c. The United States Bureau of Animal Industry. 


2. The skin test. 
a. Method of Lewis and Aronson. 


Il. Antigenic capacity of tuberculin in serum reactions. 


1. The precipitin test. 
a. Method of Dreyer and Vollum. 


2. The complement fixation test. 
a. Method of Watson and Heath. 


MetuHops BaAsED ON THE LETHAL DOSE 


The method of Koch. (och? was the first to record that extracts of the 
tubercle bacillus and the medium in which the bacillus had been grown, are 
toxic for the tuberculous animal and non-toxic .for the non-tuberculous. In 
other words he discovered “tuberculin,” and he introduced its use in med- 
ical practice. He considered a preparation of tuberculin satisfactory if 
0.5 ce. or less would kill in six to thirty hours, with characteristic path- 
ological change, a guinea pig infected one month previously with tu- 
’ berculosis. 

The method of the Institute for Experimental Therapy Frankfurt a. M. 
This method is the Doenitz modification® of the original Koch procedure. 
Fifty or more guinea pigs are infected with tubercle bacilli. Out of this 
number certain ones are selected for the test after steady loss of weight 
indicates that the disease is well under way. Two parallel series are then 
run with six animals in each. One series is injected subcutaneously with 
decreasing amounts of a government standard tuberculin, standardized by 
the Koch method, and in this way the lethal dose in twenty-four hours is 
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determined. The dilution. method is used in injecting the decreasing 
amounts, 0.5 to 3.0 cc. of the diluted product being injected. The sample 
of tuberculin under test is injected in a similar manner into the other set 
of six guinea pigs. The minimum lethal dose (M. |. d.) is determined and 
compared with the m. |. d. of the standard tuberculin. If it is greater than 
that of the standard the preparation is substandard. If, on the other hand, 
the tested preparation is more potent than the standard it is returned with 
directions for dilution to the standard strength. 

The method of the United States Bureau of Animal Industry. This 
method, devised by Schroeder and Brett,‘ is similar in many respects to 
the Frankfurt method. Ina much condensed form it is as follows. Guinea 
pigs are infected with tuberculous tissue from tuberculous guinea pigs. 
From time to time the sensitiveness of the infected animals to tuberculin 
is determined by injecting a standard OT (Old Tuberculin) intraperi- 
toneally. When the degree of sensitization has reached the point where 
0.25 mgm. OT per 500 gms. body weight causes death in twenty-four hours 
in four out of six guinea pigs of the series, the remaining pigs are re- 
garded as being suitably sensitive for determining the potency of a tuber- 
culin of unknown strength. They are then divided into groups of six. 
One group is injected intraperitoneally with 0.25 gm. per 500 gms. weight 
of the standard tuberculin, and the other groups similarly with the tuber- 
culins to be tested. 

A preparation of tuberculin is considered as passing the test if under the 
conditions of the experiment it kills at least half as many guinea pigs as the 
standard tuberculin, with the characteristic lesions of tuberculin death. 


A Metuop BAsED oN CUTANEOUS TEST 


The method of Lewis and Aronson. The method? is based on the intra- 
cutaneous test of Roemer. Guinea pigs ranging in weight from 200-300 
gms. are injected intraperitoneally with 0.1 mg. of virulent tubercle bacilli 
of the bovine type. Three weeks later they are suitable for the intracu- 
taneous test. The animals are divided into groups of six, and decreasing 
amounts of tuberculin are injected. In the series reported the amounts 
injected were 0.02, 0.01, 0.005, 0.002 and 0.001 mg., brought up to a 
total volume of 0.1 cc. Readings made after 48 hours are tabulated, and 
the degree of reaction is recorded on a 1, 2, 3, 4 basis, 4 indicating the 
most marked reaction. 

In this way standard tuberculins and tuberculins of unknown strength 
can be compared. The authors have not attempted to elaborate a stand- 
ard method, but believe the method is suitable for the development of one. 


A MetHop BASED ON THE ANTIGENIC. CAPACITY OF TUBERCULIN 
IN SERUM REACTIONS 
The complement fixation method of Watson and Heath. This method® 


is based on the fact that during certain stages of tuberculous infection in 
horses and cattle, complement-fixing serum reactions are given with tuber- 
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culin as the antigen. In the preparation of the horse anti-serum a horse 
is injected at intervals with a virulent culture of tubercle bacilli, 1.0 mg. 
moist weight being giving intravenously on the first injection, and 2.0 mg. 
after fourteen days and 3.0 mg. twenty-one days later. During the seventh 
week the peak of fixation curve is reached. Thereafter the fixation titer 
drops. At the peak the fixation titer is in the neighborhood of 0.0066, or 
150 units per cc., titrated against a fixed dose of standard tuberculin. 
With this standard antiserum at hand the dose best suited for titrating 
tuberculins has been determined, and a fixed dose of 20 units found most 
suitable. Commercial tuberculins are tested in comparison with the 
standard. The minimum amount of tuberculin, added to 20 units of anti- 
serum, which is capable of fixing the unit of complement completely, is 
said to represent one active unit of tuberculin. 

The precipitin method of Dreyer and Vollum. The method’ is based 
on the fact that the serum of horses treated with defatted tubercle bacilli 
gives a precipitin reaction on mixture with tuberculin. The serum is pre- 
pared by giving a horse weekly intravenous injections of “diaplyte” B. tu- 
berculosis vaccine, the amounts injected increasing from 0.1 mg. to 225 
mg. in three months. Great care is necessary in the technic of the precip- 
itation, as discordant results are obtained unless serum and tuberculin are 
used in certain definite proportions. Using concentrated tuberculin the 
precipitation increases with decreasing amounts of serum, but with high 
dilutions the reverse is true. The authors therefore give careful and 
complicated directions for the dilutions to be used in making the test, for 
which the original must be consulted. The strengths of all tuberculins are 
expressed in standard units. The Frankfurt standard tuberculin has been 
chosen as the standard for comparison and an arbitrary value of 100 units 
per cc. assigned to it. “The value of any other tuberculin is inversely 
proportional to the smallest amount required to produce the same degree 
of precipitation as the standard with the same quantity of serum under the 
same conditions.” The authors found a close parallelism between the 
strength of a tuberculin preparation as determined by their precipitin 
method and by skin test on human subjects. 


CRITICISM OF PRESENT METHODS 


The advantages and disadvantages of the methods outlined above may 
be conveniently analyzed under four headings: (1) the methods based 
upon the lethal dose for the tuberculous guinea pig, (2) the method based 
on the cutaneous test, (3) the complement fixation method of Watson and 
Heath, and (4) the precipitin method of Dreyer and Vollum. 

Methods based on the lethal dose for the tuberculous guinea pig. The 
original Koch standardization, the Frankfurt method and the method of the 
United States Bureau of Animal Industry, are to some extent similar in 
their advantages and disadvantages. 

The Koch method has the advantage of extreme simplicity. A prepara- 
tion of tuberculin passes the test or fails according as 0.5 cc. kills or fails 
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to kill a tuberculous guinea pig. Practically no labor is required, and the 
test needs only thirty hours for its completion. 

The disadvantages, however, are marked. In the first place the test is 
too gross. The criticism applies equally to all methods based on the lethal 
dose for the tuberculous guinea pig. There are too many unknown factors. 
A positive result, the death of the pig, represents the summation of these 
unknown factors. The first unknown factor is the extent of the tubercu- 
losis itself within the pig. The animal is already absorbing a great or 
small amount of poisonous material, according as the course of the disease 
present is rapid or slow. The general tuberculin reaction is added to this 
unknown factor. The general tuberculin reaction is the summation of the 
individual tuberculin reactions between sensitized tissue and tuberculin 
in all parts of the body. Probably all tissues are sensitized to some degree, 
but the degree for the different tissues is not known. There is evidence 
that it varies in the different tissues (unpublished observations of the 
author on the adrenal, kidney, testis and skin). Perfection is a test based 
on the strength of the general reaction could not be obtained without a 
series of animals of the same weight with exactly the same amount of 
tuberculosis at the time of the test, with livers, spleens, brains, kidneys, 
etc., of the same size, with the same amount of muscle, the same amount of 
skin and subcutaneous tissues, etc. This is obviously impossible of at- 
tainment. Even when a large series of animals is used, accordingly, and 
a lethal effect on the majority is considered the basis for a standard, indi- 
vidual variation is so great as to rob the test of much of its value. 

There is another weighty objection. The test is quantitative only ina 
“pass or fail’ manner. No unit is established. A unit is very desirable, not 
only in the diagnostic, but particularly in the therapeutic use of tuberculin. 
T'wo preparations of tuberculin might pass the test, and yet one of them be 
twice as potent as the other. This opens the possibility of gross error in 
therapeutic dosage. r 

The Frankfurt method has the advantage of relative simplicity, and rec- 
ognizes the variability of animals as respects the lethal dose, without how- 
ever avoiding it. An advance over the Koch procedure is achieved in 
that an attempt is made to measure the degree by which super-strength 
preparations surpass the standard, and a basis is set for dilution to a com- 
mon strength. However no true unit is established by which the strength 
of a preparation may be determined without going through the laborious 
process of comparison with a standard tuberculin on a large series of 
animals. | 

The method of the United States Bureau of Animal Industry is an 
improved lethal dose method in which careful control is exercised with 
respect to the degree of sensitiveness of the animals used. The actual 
measurement of tuberculin is made only after extended preliminary tests 
have led to the selection of animals of suitable and comparable sensitive- 
ness. The method is, however, very laborious, and large numbers of ani- 
mals are required, a great many being killed in the determination of 
sensitiveness before the test proper is begun. 
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At the best, controlled and based on averages, methods founded on the 
lethal dose leave much to be desired, in view of the unquestionable com- 
plexity of the general tuberculin reaction. The Bureau of Animal Industry 
method, like the others of this type, sets up a required standard which 
must be met before a tuberculin is acceptable, but it does not establish a 
unit which can be used in measuring doses. 

In favor of the lethal dose methods in general, in contrast to the serum 
methods discussed below, is the fact that the allergic state of the tubercu- 
lous animal is a factor in the measurement. It is the allergic state of the 
patient or suspected animal which is of significance in the diagnosis and 
treatment of tuberculosis by tuberculin. There is therefore in these meth- 
ods no such dissociation of standardizing principle and diagnostic and 
therapeutic action as in the serum standardization tests analyzed below. 

The mtracutaneous test of Lewis and Aronson. This test has the very 
great advantage of close association between the standardizing test and 
the use to which the product is adapted. The substance is standardized 
with respect to the skin of an allergic animal and later used on the skin of 
an allergic patient. Furthermore it is very easy of application, requires no 
special technic, takes little time, and is economical of animals. 

It would perhaps be the most useful method were it not for one very 
serious defect. The reactive capacity of the skin varies tremendously in 
a series of tuberculous guinea pigs, even when these are all injected at the 
same time. Numerous authors have stressed this point, and Lewis and 
Aronson themselves are careful to state, on the basis of their own protocols, 
“It is evident that the individual variation in reaction of the animals is 
wide.” The value of a test in which the strength of reaction is an import- 
ant measuring factor, naturally is much reduced by such variability. 

The complement fixation method of Watson and Heath. This method 
has the primary advantage that it furnishes a unit in terms of which all 
doses of tuberculin can be measured. It has another great advantage in 
that a standard reagent, the antiserum, can be prepared in quantity sufh- 
cient for a very great number of tests. The antiserum appears to stand 
aging moderately well, and thus furnishes a reagent of somewhat greater 
reacting constancy than the tuberculous guinea pig. It is time saving in 
that the test may be carried out at once upon the receipt of the material 
to be tested. No delay for the sensitization of guinea pigs is required. 

On the other hand it suffers from the very great defect of complete dis- 
sociation of standardizing test and the use to which the material is adapted. 
There is no evidence that the tuberculin reaction and the antibodies which 
can be detected in the serum are even related. In fact, Calmette,’ on the 
basis of long study, states that purified tuberculin will not act as antigen 
in the serum test. If this be true the extraordinarily close agreement 
obtained by Watson and Heath using the complement fixation method, and 
Schroeder using the lethal dose method, is nothing more than a coinci- 
dence, and leaves open the possibility that samples of tuberculin might be 
encountered which would fix complement well in the presence of the anti- 
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serum, and yet be low in tuberculin potency. Indeed if Calmette’s con- 
tention is correct, a highly purified tuberculin, free from certain extraneous 
products of the tubercle bacillus which are antigenic to the antiserum, 
would fail altogether to give the complement fixation test. Evidence cor- 
roborating Calmette’s views is cited below in discussing the precipitin 
method of standardization. 

The precipitin method of Dreyer and Vollum, Like the complement 
fixation method just discussed, the precipitin method has the advantage of 
establishing a unit in which dosage can be calculated. Similarly, the essen- 
tial reagent, the antiserum, is one which can be prepared in large quan- 
tities and of constant potency for a given lot. It has an advantage over 
the other serum procedure in that the precipitin method requires fewer 
fresh reagents and is easier of application. 

On the other hand, as in the case of the complement fixation method, 
no relation has yet been established between the type of reaction in which 
the substance is actually used and that used in standardizing the product. 
In this case also the work of others indicates that the two reactions do not 
measure the same thing (Calmette®). The antiserum is not an antituber- 
culin. It is more than possible that potent tuberculins might be encountered 
giving a weak precipitin test, and vice versa. In this case also highly puri- 
fied banercnlas might be expected to give a weaker result than crude tuber- 
culins. The reason for this is the simple fact that the serum prepared 
is an antiserum not to the active principle of tuberculin alone, but to all 
the antigenic proteins of the tubercle bacillus. Until there is proof that 
all of these proteins are potent as tuberculin the use of such a method of 
standardizing tuberculin is illogical. 

The confusion which has existed on the relation of the tuberculin skin 
test and serum antibody reactions in tuberculosis, has been considerably 
reduced by the recent studies of Zinsser and his colleagues, Julia T. Parker, 
Wayman and Mueller. By a method of extraction of tubercle bacilli, pre- 
cipitation of the extract with acetic acid, and filtration, these investigators 
have secured clear solutions antigenic in both the skin test and serum antt- 
body reactions with tuberculosis serum. At first they were inclined to 
believe the two actions to be due to the same active principle. But in a 
recent report on the continuation of this work Mueller’? states, “It has 
finally been possible to show definitely that they (precipitin reaction with 
tuberculosis serum and the tuberculin skin test) are dependent upon en- 
tirely different substances in the tuberculin.” Mueller is of the opinion 
that the substance active in the precipitin test is a carbohydrate analogous 
to the gum found by Dochez and Avery to be active as an antigen with 
antipneumococcus serum, while the substance active in the tuberculin skin 
test he thinks is chiefly protein. 

This work, therefore, supports the contention of Calmette, and con- 
stitutes a fundamental objection to the precipitin method of standardizing 
tuberculin. In view of the probable indentity of the factors concerned in 
the complement fixation and precipitin reactions (see Wells’*) it is equally 
adverse to the complement fixation method. 
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Selter™’, whose work may be consulted for a review on the relation of 
the tuberculin skin test to anaphylaxis, states emphatically, “The tuber- 
culin reaction is not an antibody reaction, since no antibodies can be 
recognized in the body of a tuberculous organism which enter into com- 
bination with tuberculin.” 

It is indeed possible that proteins from tuberculin, which elicit the tu- 
berculin reaction, may sometime be prepared and be found to be anti- 
genic in the sense that precipitating antiserums can be developed to them. 
We can only say that up to the present time attempts to develop antiserums 
to the active principle of tuberculin by injection of soluble tuberculins like 
OT, have met with little success. It is significant that antiserums may 
readily be developed when the whole bacillus is used as* an antigen, but 
not when purified tuberculin, free from bacilli, is used. It is strongly 
suggestive that when raw tuberculin does give a precipitate with an anti- 
serum prepared by the injection of defatted or native tubercle bacilli, the 
reaction is between the antiserum and constituents of the bacilli present in 
the tuberculin which are antigenic as far as the antiserum is concerned, 
but are not identical with the element which is active in the tuberculin 
reaction. The latter element can indeed be present and play no part in the 
serum reaction. 


ANALYSIS OF THE TUBERCULIN REACTION 


Before proceeding with the description of a new method of standardizing 
tuberculin which is based on a true tuberculin reaction, it seems desirable 
to present a brief analysis of the tuberculin reaction. The fundamental 
nature of the reaction, to be sure, is not well understood. I have dis- 
cussed some of the problems presented elsewhere.4* The events which 
transpire in the course of the reaction are, however, well known. Two 
broad phases of the reaction may be distinguished. These are (1) exuda- 
tive, and (2) necrotizing. Associated with the exudation, as in other 
inflammations, there is a marked active hyperemia. 

The exudate which pours out when tuberculin is injected into sensi- 
tized soil, consists of plasma, the fibrinogen of which often clots, poly- 
morphonuclear leucocytes, eosinophiles and great numbers of large mono- 
nuclears, probably identical with the monocytes or “transitional cells” of 
the blood stream. It is this exudation and the associated active hyperemia 
which leads to the red swelling of the well-known cutaneous test. 

Whether or not necrosis occurs depends upon a number of factors, 
including the degree of sensitiveness of the tissue into which the injection 
is made, the type of tissue and the dose of tuberculin. The tissues of 
the skin, chiefly connective tissue and squamous epithelium, are relatively 
resistant, and necrosis occurs only with strong doses. In the testicle, on 
the other hand, which reacts in an extraordinary manner described below, 
typical coagulation of the spermatocytes and their derivatives occurs. 
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THE SPERMATOCYTE TUBERCULIN REACTION 


This reaction has been described in several previous publications, '* 1* ™ 
as the testicle tuberculin test. Inasmuch as four stages of germ cell are 
present in the testicle, and of these the spermatocyte is most severely 
affected, “spermatocyte reaction” is more appropriate, and henceforth this 
term shall be used. 

Two phases of the reaction have been studied, the early and the late. 
In the early stage hyperemia and inflammatory edema of the type described 
above are observed, and coagulation necrosis of the spermatocytes and 
spermatids occurs. A notable feature in the microscopic picture is the 
increase in size of the tubules, with great departure from the normal or- 
derly arrangement of the successive division phases of the germ cells, i. e., 
spermatogonia, spermatocytes, spermatids and spermatozoa. Swollen 
spermatocytes and spermatids, with densely staining cytoplasm and pyenotic 
nuclei, lie in the center of the tubules intimately mingled with the sperma-_ 
tozoa. The spermatogonia or parent cells seem the least affected, and it is 
these which remain after absorption of the necrotic cells. 

The late phase of the spermatocyte reaction is best observed after three 
weeks to a month. Marked atrophy has occurred. The tubules are no 
more than half the original size. Spermatocytes and spermatids, the cells 
observed in the necrotic state in the acute reaction, together with the 
spermatozoa, have disappeared. The tubules remain, lined by their base- 
ment membrane and a single layer of epithelial cells. Inasmuch as observa- 
tions (not previously reported) have shown that in the course of three 
or four months regeneration of spermatocytes and the succeeding divisions 
occurs from these cells, these epithelial cells are certainly to be looked upon 
as spermatogonia. Between the atrophied tubules a marked hyperplasia of 
the interstitial cells of Leydig is observed. 

There can be no question that the reaction just described is a true tuber- 
culin reaction. It is absolutely specific. In at least a hundred experi- 
ments run in this laboratory in which the testicles of normal animals have 
been injected with tuberculin, a reaction has never occurred. Tuberculin 
is non-toxic for the spermatocytes of the normal animal (figure 1).* On 
the other hand it has never failed, in suitable dosage, to elicit reaction in 
the testicle of the tuberculous animal. [Furthermore preparations of bac- 
teria other than the tubercle bacillus (and other acid-fast bacilli), of 
which several have been injected, do not elicit the reaction. Finally the 
type of reaction is histologically identical with that observed in the skin 
reaction, except that degeneration and necrosis are more pronounced. This 
is to be explained as a result of the exquisite susceptibility of the delicate 
germ cells. 


* The notations Figures 1, 2 and 3 refer to lantern slides shown at the meeting. 
Similar figures are shown in an article entitled “Standardization of Tuberculin. 
Assay on the Basis of the Spermatocyte Reaction,” appearing in the Journal of Jn- 
fectious Diseases October 1925. 
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This susceptibility of the germ cells makes the spermatocyte reaction 
superior to the skin reaction. The reaction is more pronounced, for the 
necrosis is such a conspicuous feature. The spermatocyte reaction is more 
delicate. Repeated tests in this laboratory indicate that it will detect about 
one tenth of the minimum quantity detectable by the skin test. 

Furthermore the reaction is much more constant than the skin test. The 
great lack of uniformity so common in the skin reaction has not been ob- 
served in trials of the spermatocyte test where injections have been made 
in increasing dilution in duplicate. Several series of tests of this character 
have been made. | 

Finally in the microscopic section preserved the spermatocyte reaction 
permits filing a permanent record of any test. 


THE SPERMATOCYTE REACTION 
APPLIED QUANTITATIVELY 


THe METHOD 


Male guinea pigs of approximately 400 gms. weight are chosen for the 
test. These are infected in the groin with tubercle bacilli of mild virulence 
in such dosage that a caseous nodule appears in the regional lymph nodes 
within one month, but the process does not become generalized. One half 
milligram of the Saranac Lake Strain R, has been found suitable. En- 
tirely satisfactory results have, however, been achieved with smaller doses 
of a more virulent strain. 

One month after the injection the animals are suitable for the test. The 
testicles are pressed into the scrotal sac with the fingers. The overlying 
skin is swabbed with alcohol, and 1/10 cc. of the tuberculin to be tested is 
injected into the middle of one testicle. The animal is then returned to its 
cage and killed after 36 hours or one month according as one wishes to 
observe the early or the late phase of the reaction. 

In applying the test quantitatively dilutions are made so that the 0.1 cc. 
injected contains 0.1, 0.01, 0.001 and 0.0001 cc. of the original product, in 
the case of unconcentrated tuberculins suchas BF. OT, which is concen- 
trated to one tenth of its original volume, is injected in one tenth of these 
amounts. When solid preparations, such as BE or tuberculo-protein, are 
being tested, 0.1 cc. of suspensions or solutions is injected. Successive 
dilutions of the suspension or solution are made so that the actual amounts 
injected are 0.01, 0.001, 0.0001 and 0.00001 mg. 

The injections are made in duplicate for each dilution, and a pair of 
normal animals are inoculated with the strongest dilution for control. Thus 
ten animals are required for testing a single preparation. 

The reaction may be read after 36 hours, or two to four weeks, the ani- 
mals being killed and paraffin or celloidin sections being prepared. The 
longer period is preferable. Except for the specially trained histologist 
the microscopic picture in the acute stage is confusing, on account of the 
quantity of debris in the tubules, and the difficulty of distinguishing normal 
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spermatocytes and injured spermatocytes in reactions at the higher dilu- 
tions. Probably the most delicate indicator of reaction in the acute phase 
is the interstitial exudation. No exudation follows the injection of this 
same dilution in a normal animal, or the introduction of a similarly diluted 
plain broth in a tuberculous animal. Figure 2 illustrates the effect of OT 
on the testicle of the tuberculous guinea pig as observed 36 hours after 
injection. Unfortunately the black and white reproduction fails to show 
fine differences in the normal and degenerating cells which are well shown 
in the colored H and E stained specimens. It is plain, however, that the 
effect decreases in severity with decreasing dosage. Even at 0.0001 cc., 
however, there is still a noticeable effect, as may be seen by comparison 
with normal testicles shown in figure 1. The spermatocytes, the large cells 
confined in the normal testicle to the middle zone between the basal layer 
and the center of the tubule (figure 1), are scattered at random in the 
tubules of figure 2, and as the colored preparation brings out, in various 
stages of degeneration. The intertubular infiltration of monocytes, con- 
spicuous in the first dilution, is still marked at 0.0001 cc. 

The changes shown in the late phase (figure 3) are more striking. The 
tubules have decreased in size in the first three dilutions, and, except in a 
few portions of the tubules here and there, the spermatocytes and their 
derivatives have disappeared. Figure 3 is taken from a series killed at 
the end of two weeks. Had three weeks been allowed, or one month, in 
all probability the degenerated spermatocytes would have been absorbed 
almost completely. As a matter of fact a series inoculated in duplicate 
with that represented in figure 3, but killed at the end of one month, showed 
in the sections corresponding to the first three dilutions almost no sperma- 
tocytes whatsoever. Figure 3 shows very well, however, what may be ex- 
pected in the shorter period. 

Figure 3 shows the limiting concentration at which the reaction was 
given with the preparation of OT used. Whereas little is to be seen 
in the tubules representing the first three dilutions except the basal layer 
of spermatogonia, spermatocytes and their derivatives are still numerous 
in the tubules after injection of the fourth and highest dilution. In other 
words at this dilution spermatogenesis has not been completely stopped. 
The distinction is quite sharp, and forms a convenient basis for defining 
a unit. This may be arbitrarily set as that amount which just stops sper- 
matogenesis. On this basis the amount injected in the third dilution of 
figure 3 contains 1 unit. Inasmuch as the actual amount injected in this 
instance was one ten thousandth of a cc., one cubic centimeter of this 
sample of OT may be said to contain ten thousand spermatocyte units. 

It must not be supposed that the testicle is invariably uniformly affected. 
As a matter of fact the effect is usually practically uniform throughout 
the organ, but occasionally some portions remain normal or nearly normal, 
as if for mechanical reasons these parts had not come into contact with the 
injected tuberculin. In view of this fact the reaction must be read on the 
basis of the appearance of the majority of the tubules in the section. ‘The 
section should always be an entire cross section of the center of the organ. 
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THE SPERMATOCYTE TUBERCULIN UNIT 


On the basis of the quantitative test outlined above a tuberculin unit 
suitable for measuring doses may now be defined as follows: 

The spermatocyte unit is that quantity of tuberculin just sufficient to abol- 
ish spermatogenesis in the majority of tubules on injection in a volume 
of 0.1 cc. into the testicle of a 400 gram guinea pig with a mild, localized 
tuberculosis of one month’s duration. 

Microscopic section of the testicle (middle cross section) one month 
after the injection of one unit or more shows the majority of the tubules 
atrophic and lined only by spermatogonia. No normal spermatocytes, 
spermatids or spermatozoa are present. The test is controlled by exam- 
ination of the non-injected opposite testicle and of the injected testicle of 
a non-infected animal, both of which should show normal spermatogenesis. 

For rapid work, where sufficient time for embedding and cutting sec- 
tions is not available a rough approximation of the true result can be 
obtained by a very simple procedure. The injected and non-injected tes- 
ticles are cut in half and the fresh surfaces rubbed on microscopic slides. 
The slides smeared with the normal testicles will show numerous sper- 
matozoa. Those smeared with the injected testicles show none or few or 
many spermatozoa in proportion to the degree of change in the testicle. 
The last slide in which spermatozoa are still hard to find may be con- 
sidered to represent the injection of one unit. 

The unit so defined should be useful in standardizing tuberculin for 
diagnosis and treatment. Ordinarily unconcentrated tuberculins like BF 
will be found to contain at least 1000 spermatocyte units per cc., while OT 
will contain at least 10,000 units. The potency of solid preparations like 
BE or tuberculo-protein can be stated in the number of units to the milli- 
gram. The majority of preparations will run from 1000 to 10,000 units 
per milligram. 


ADVANTAGES AND DISADVANTAGES OF THE METHOD BASED 
ON THE SPERMATOCYTE UNIT 


The advantages of the standardization method based on the spermatocyte 
reaction are (1) the absolute specificity of the reaction, (2) the great del- 
icacy of the reaction, (3) the sharp picture presented by the positive reac- 
tion, (4) the constancy of the reaction (as compared, for example, with 
the variable skin reaction), and (5) the ease with which a permanent record 
of the reaction may be preserved. 

The chief disadvantages are the length of time desirable before reading 
the reaction (3-4 weeks) and the necessity of cutting and examining sec- 
tions. The latter disadvantage may be avoided if a simple examination of 
smears from the testicle is substituted for the examination of sections, 
but this opens the method to the possibility of error. 

The disadvantages are thus of time and moderate technical labor. How- 
ever, the greater reliability and sharpness of the test far overbalance these 
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disadvantages. The actual manipulation is in no way complicated. Much 
less technical skill is required than in carrying out the precipitin and 
complement fixation reactions. The chances for technical error are no 
greater than in carrying out the skin test. 


SUMMARY 


Methods used at present in the standardization of tuberculin may be 
grouped as (1) those based upon the action of tuberculin upon the hyper- 
sensitive tuberculous animal, and (2) those based upon the interaction of 
tuberculin and serum antibodies in the serum of a tuberculous animal. 
While each of the methods within these groups has its individual advan- 
tages, the disadvantages in all are very great. The method in which the 
minimum lethal dose for a tuberculous guinea pig is determined is alto- 
gether too gross, too many unknown factors being concerned. The method 
in which the ultimate dilution giving a cutaneous test in a tuberculous 
guinea pig is determined, is unreliable because of the wide individual varia- 
tion in skin reaction capacity in tuberculous guinea pigs of the same series. 

The precipitin and complement fixation reactions between tuberculin and 
the serum of a tuberculous horse or horse inoculated with dead tubercle 
bacilli, are unsuitable as standardizing methods because we have no assur- 
ance that the substance in raw tuberculin which reacts with the serum of 
the inoculated horse is the active principle of tuberculin. In fact there is 
much evidence that it is not, and that the reaction which does take place 
between raw tuberculin and such serum, is the result of interaction between 
serum antibodies and bacillary substance in the tuberculin which cannot 
be properly called the active principle, that is to say, the substance which 
elicits the tuberculin reaction. 

A method is proposed which is based on the hypersensitiveness of the 
spermatocytes of the tuberculous guinea pig to the action of tuberculin. 
The spermatocyte reaction (previously reported as the testicle reaction ) 
is very delicate, and when carried out in the manner described above is of 
greater constancy and reliability than the other methods based on the hyper- 
sensitiveness of the tuberculous guinea pig, viz., the minimum lethal dose 
and the cutaneous test methods. Necrosis and subsequent absorption of 
the spermatocytes is used as the basis for recognizing a positive reaction, 
and the limiting dilution at which this is observed under the conditions 
outlined above, is considered to represent one unit of tuberculin. 
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A METHOD FOR OBTAINING SINGLE COLONIES 
OF THE TUBERCLE BACILLUS* 


By CuHaries H. Bolssevain, M.D. 


CoLorapo SPRINGS, CoLo. 


For the study of variation of virulence, or any other biological property 
of bacteria, it is important to use cultures derived from a single organism. 
Ordinary cultures, made by planting millions of bacilli and securing a 
massive confluent growth, are likely to contain a mixture of strains which 
may differ widely from each other. With organisms which grow vigor- 
ously on artificial media it is easy, by simple plating, to get colonies which 
we are reasonably sure have grown from one individual; or we may use 
the Barber technique! and be quite certain, but with the tubercle bacillus 
such methods usually give no growth. In the hope of finding a satisfac- 
tory method the following procedures have been tried, with encouraging 
results: 

A. A rabbit is bled from the carotid artery and the blood received into 
paraffined centrifuge tubes packed in ice, and centrifuged at once. A 
rather light suspension of tubercle bacilli in 1.5 per cent sodium chloride 
solution is prepared, filtered through sterile filter paper, and centrifuged 
for a few minutes. One drop of the supernatant suspension is mixed 
with 1 cc. of the rabbit plasma in a sterile tube, stoppered with a paraf- 
fined cotton, slanted to form a thin layer, and left to coagulate in the in- 
cubator. Coagulation occurs in about ten minutes, and after that the 
tubes should be left lying on their sides. In an upright position all the 
serum is pressed out of the coagulum and collects at the bottom of the 
tube. In about two weeks many small discreet colonies can be seen m 
the plasma, not on the surface. These can be transplanted or used at 
once for inoculation. This confirms an observation of Sir A. Wright 
on the multiplication of tubercle bacilli in capillary tubes filled with plasma. 

B. Rabbit serum, with the addition of an equal volume of 3 per cent 
agar in distilled water at 50 degrees C., but without peptone, salt, or 
glycerine, is substituted for the plasma. With this method, the results 
have varied. Serum from some rabbits has yielded a few colonies; serum 
from others has yielded none; in no instance has the growth been as 
abundant as with plasma. _ 

C. Fresh ground rabbit liver is added to the rabbit serum of method 
B in the proportion of about 1 to 20. 


* From the laboratories of the Colorado Foundation for Research in Tuberculosis 
at Colorado College. 
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In this medium the tubercle bacilli grow as well as in plasma. The 
liver of a tuberculous guinea pig may be used, and primary growth be 
secured in the form of single colonies. There would, however, be more 
doubt of the colonies having developed from a single bacillus than when 
a light filtered and centrifuged bacillary suspension is used. 

D. In “hormone agar” ?* plus rabbit serum in equal parts, colonies 
develop abundantly. If the serum is omitted, a few colonies sometimes 
appear. Experiments are now in progress to ascertain what substance 
present in tissue and in plasma is so favorable to the growth of the tu- 
bercle bacillus. ; 

SUMMARY 


The method of Koch for obtaining single colonies has been adapted to 
Koch’s bacillus. 
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THE ACTION OF UNSATURATED FATTY ACIDS ON 
THE TUBERCLE BACICEUSs 


By CuarveEs H. Boissevain, M.D. 


CoLoRADO SPRINGS, COLO. 


In the search for a substance which might be used to kill tubercle 
bacilli or inhibit their growth in the body, many observers have investigated 
various oils and fatty acids, notably cod liver and chaulmoogra oils and 
their derivatives. The results have not been consistently encouraging, 
and these substances retain only a minor or insignificant place in therapy. 

In 1923, McJunkin’ reported experiments in which living tubercle 
bacilli were dehydrated for a few minutes with alcohol or acetone and 
then mixed with oleic acid (U. S. P. Merck) containing a little moisture, 
and incubated at 37°. After several days most of the bacilli were found 
to be non-acid-fast and after six or eight weeks the volume of the bacillary 
mass had greatly diminished. If dehydration was prolonged, there was 
little or no effect from the subsequent treatment with oleic acid. The 
effect was not produced with less concentrated solutions and emulsions. 
Heat-killed cultures resisted the action of the acid in full strength. _ 

In a later communication, McJunkin? reports similar results with acetone 
and olive oil, and with acetone and liquid petrolatum. Guinea pig in- 
oculations with bacilli which had been treated with oleic acid or olive 
oil, after dehydration, produced no disease, and it seemed reasonably 
certain that the bacilli were dead. 

Our results with oleic acid agree with McJunkin’s as regards loss of 
acid-fastness and virulence. However, we have found the preliminary 
dehydration unnecessary, and have produced loss of virulence by treat- 
ment with emulsions of fatty acids, and loss of acid-fastness in bacilli pre- 
viously killed in the autoclave at 110° C. 


REPORT OF EXPERIMENTS 


Our studies have dealt mainly with the following members of the 

aliphatic series: 

Linolenic acid (C,,H,,O.,), prepared from linseed oil according to the 
method described by Rollet.2 It showed an iodine number 220, 
corresponding to 50 per cent alpha and 50 per cent beta-linolenic 
acid. 


* From the laboratories of the Colorado Foundation for Research in Tuberculosis 
at Colorado College. 
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Linolic acid (C,,H,,O0,), prepared from poppy oil according to Rollet :4 
iodine number 165, corresponding to 90 per cent linolic acid. 

Oleic acid (C,,H,,O,) from Mallinckrodt. 

Stearic acid (C,sH;,O,) from Denver Fire Clay Co. 


All the acids used were carefully washed with distilled water, until 
this reacted neutral to litmus. 

The tubercle bacillus used was a human strain (Gray Z) recovered from 
sputum and now under cultivation for several years. It kills guinea pigs 
in about three months after subcutaneous inoculation with fairly large 
doses. 

EFFECT ON AcID-FASTNESS 


The results of experiments on loss of acid-fastness after treatment 
with the fatty acids and some other substances are given in table 1. 

The power of the fatty acids to render tubercle bacilli non-acid-fast, 
without preliminary dehydration, increases in the following order: stearic 
(none), oleic, linolic, linolenic. All of these acids have a long carbon 
chain (18 C) and a —COOH group. Stearic acid has no double bonds, 
oleic has one, linolic two, and linolenic three. Among the other sub- 
stances studied, propionic acid, which has a three-atom carbon chain, a 
—COOH group, and no double bonds, produced a slight loss of acid- 
fastness ; valeric acid, with a 5.C chain, a —COOH group, and no double 


bonds, produced a considerable loss. The effect of these acids, in the 


absence of preliminary dehydration of the bacilli, is probably enhanced 
by their ready solubility in water, a point to be discussed later. 

No effect was produced by acetic acid (2 C chain, —COOH group, no 
double bond), nor by 10% solutions of the sodium soaps of stearic, oleic, 
linolic, and linolenic acids (no —COOH groups). Amylene, with a 5 C 
chain and a double bond but no —COOH group, produced no loss of 
acid-fastness ; owing to its low boiliing point it was tried only at 20°. Vas- 
eline, a mixture of hydro carbons of about 18 C, had no effect on bacilli 
which had not been dehydrated; neither had linseed oil, which is largely 
composed of fat (linolenic glyceride) with an 18 C chain and three double 
bonds. | 

Bacilli which had first been dehydrated by washing with acetone were 
rendered partially non-acid-fast by brief treatment at high temperatures 


(120-200) with vaseline and linseed oil, and entirely so by stearic acid. 


These substances are extremely insoluble in water and cannot penetrate 


a coating of moisture. 

It appears then that the power of the unsaturated fatty acids to destroy 
the acid-fastness of moist tubercle bacilli, which presumably depends on 
ability to penetrate them and dissolve their fatty components, is correlated 
with four properties: a long carbon chain, a —COOH group, double 
bonds, and solubility in water. 

In order to determine whether there is a parallelism between unsatura- 
tion (double bonds) and solubility in water, the following experiment 
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TABLE 1 
Bacilli from a six weeks’ broth 
culture of tubercle in } Loss of AGHE 

(No preliminary treatment) Temperature Duration Fastness 
Linolenicsacids lia Venues cine es ss Rt Os 24 hours 0 

56 30 minutes +++ 

130 5 seconds +++ 
Linolict acid oii: base ha tome on 24 hours 0 

56 30 minutes 4- +. ++ 

130 5 seconds +++ 
Oleie acid ue es cine parents of 24 hours 0 

56 30 minutes -L 4. 

130 5 minutes +--+ + 
Stearic acid 416 Pres ue Ete ee cy 37 24 hours 0 

56 30 minutes 0 

130 5 minutes 0 
VASEENG Co ete pilendcvalsir oma ke tteinaeacts Le 24 hours 0 

56 30 minutes 0 

130 5 minutes 0 
Linseed soily. (ON Outs beet tne 37 24 hours 0 

56 30 minutes 0 

120 5 minutes 0 
Linolenic Na soap sol. 10 per cent... 94 15 minutes 0 
Linolic Na soap sol. 10 per cent..... 94 15 minutes 0 
Oleic Na soap sol. 10 per cent....... 94 15 minutes 0 
Stearic Na soap sol, 10 per cent..... 94 15 minutes 0 
Walericliacidticg ened noe wa ey Pains 37 24 hours +- 

56 30 minutes -b + 

130 5 minutes Si i 
Propionie Sci ace inne ene 37 24 hours 0 

56 30 minutes + 

130 5 minutes of 
Acéticn acid eg in ae ye ace ane 37 24 hours 0 

56 30 minutes 0 

100 5 minutes 0 
Amyleneocen osued hod eigen an 20 24 hours 0 
(After washing in acetone) 
steation acid i pe suier scant inate annie 130 5 minutes +++ 
Linseed: oil oo fins 3 tigh al Se ee 120 5 minutes » nh 
Naselitienii3, s ewerakiennue wes naan 200 5 minutes “fb 


0 = no loss of acid-fastness _ 
-++ = loss of acid-fastness by a few bacilli 
+ -+ = loss of acid-fastness by many bacilli 
+ -+--++ = loss of acid-fastness by all bacilli 
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_ was performed: 5 cc. of N/50 sodium soaps of stearic, oleic, linolic, and 
linolenic acids were mixed with 5 cc. of N/50 HC1, giving 10 ce. of N/100 
fatty acid emulsions. Higher dilutions were made in the same way, com- 
pared in the nephelometer, and the readings plotted. Each resulting 
curve showed a discontinuity ; that for stearic acid showed two, one cor- 
responding to that of oleic acid, and perhaps due to a mixture of palmitic 
acid, the other at a higher dilution. The points of discontinuity indicate 
the following solubilities, increasing with the number of double bonds: 


Stearic acid (no double bond) N /500,000 
Oleic acid (one double bond) N/50,000 
Linolic acid (two double bonds) N/10,000 
Linolenic acid (three double bonds) N/5,000 


- EFFECT ON VIRULENCE AND VIABILITY 


As a preliminary to the study of the effect of the fatty acids on the 
virulence and viability of the tubercle bacillus, the following experiments 
were performed. N/1000 emulsions of the fatty acids were mixed with 
a suspension of tubercle bacilli and incubated over night. Next day 
they were centrifuged and compared in the nephelometer with control 
emulsions of fatty acids and with the centrifuged suspensions of tubercle 
bacilli. In the case of oleic and stearic acids there was no evidence of 
absorption; in the case of linolic acid 0.1 cc. of the bacillary suspension 
produced a considerable reduction in the opacity of a N/1000 emulsion, 
while 0.01 cc. of the suspension had a similar effect on a N/200 emulsion 
of linolenic acid. That is, the absorption of these acids by the tubercle 
bacillus increases with the solubility in water, which in turn increases 
with the number of double bonds. 

To determine the effect on virulence, 20 mgm. (wet weight) of tubercle 
bacilli were mixed with 2 cc. of N/10 emulsions of oleic, linolic, and 
linolenic acids, and with 2 cc. of N/10 solutions of stearic, oleic, linolic 
and linolenic sodium soaps, and incubated 24 hours. Stearic acid was 
not used as it will not remain emulsified in this concentration. After in- 
cubation, the bacilli were injected into guinea pigs. Those which had 
been treated with the fatty acids produced no lesions, so far as could be 
‘seen at autopsy after four months. Those which had been treated with 
soaps produced the usual fatal disease, the pigs dying in about the same 
time as controls, that is about three months. After three hour incuba- 
tion with the same substances, the results were the same. One hour in- 
cubation has since been tried, but the experiment is not yet completed. 

Cultures on Dorsetts egg medium, after one hour incubation with the 
fatty acids and subsequent washing in weakly alkaline normal salt solu- 
tion, gave no growth in the case of linolic and linolenic acids, some growth 
after six weeks in the case of oleic acid. 
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EFFECT ON EXPERIMENTAL [TUBERCULOSIS 


Three guinea pigs were inoculated with a culture of human tubercle 
bacilli of standard virulence, and were then given 9 doses of 0.5 cc. 
linolenic acid subcutaneously at 2 day intervals. Linolenic acid was 
selected both because of its powerful effect on the bacillus in vitro, and 
because it can readily be assimilated as fat into the tissues of the living 
mammalian body. At the end of this time, the skin tuberculin test was 
as strongly positive as that in control animals. All died in about three 
months. 

Thus once more a substance which is very effective against the tubercle 
bacillus in vitro is found to have no effect in vivo. In this instance failure 
may be due to the saponification of the fatty acids by the buffer salts of the 
blood and tissues. To test this point, emulsions of linolenic acid were 
made in buffer solutions ranging from pH 8.4 to pH 5.5 and compared 
in the nephelometer with an emulsion of pH 12. The minimum opacity 
occurred at pH 7, indicating that at this pH the acid is in solution as soap. 
The greater opacity of the solutions on the alkaline side of neutrality is 
probably due to the salting out of the soaps. Soaps, as already stated, have 
no effect on the tubercle bacillus. 


CONCLUSIONS 


1. Tubercle bacilli in vitro are made to lose acid-fastness and virulence 
and are apparently killed by treatment with certain fatty acids of the 
aliphatic series, in full strength and in emulsion. Preliminary dehydra- 
tion is not necessary. 

2. ‘The effect seems to depend on the presence of a long carbon chain 
(5C) and a —COOH group, and to increase with the number of double 
bonds (degree of unsaturation), and the corresponding increase in sol- 
ubility and power of being absorbed by the tubercle bacillus. 

3. Linolenic acid, the most effective in vitro, has no effect on the course 
of tuberculosis in the guinea pig. This may be due to the fact that in 
buffer solutions of pH 7 the acid is converted into soap, which is harmless 
to the tubercle bacillus. 
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A STUDY OF TUBERCULOSIS OF THE PLEURA 
PULMONALIS*+ 


By WILLIAM Snow Miter, M.D. 


Mapison, WIs. 
( Abstract) 


THE pleura pulmonalis differs in thickness and structure in different 
animals; the extremes being found in the rabbit (thin pleura), and in the 
whale (thick pleura). In the elephant a pleural cavity is wanting; the 
lungs are attached to the thoracic wall and to the diaphragm by an ex- 
quisitely delicate connective tissue which is permeated with blood vessels. 

In the human lung four layers can be recognized in the pleura. Named 

from without they are: the mesothelial; the submesothelial; the elastic; 
and the areolar layer. There is also an inner layer of elastic fibers; but 
these fibers belong more properly to the pulmonary alveoli which are 
situated directly beneath the pleura, than to the pleura itself. 
_ The mesothelial layer, as its name suggests, consists of thin, flat, meso- 
thelial cells which are spread out over the surface of the lung. The state- 
ment that stigmata and stomata are found in this layer, and that by means 
of these openings the pleural cavity is put in direct communication with 
the pulmonary lymph vessels, is erroneous. 

The submesothelial layer consists of strands of collagenous fibres, a 
few fine elastic fibers which are derived from the underlying elastic layer, 
and a delicate network of reticulum, which is most pronounced just be- 
neath the mesothelium. 

The elastic layer is composed almost exclusively of elastic fibers which 
form an interlacing network. Strands of collagenous fibers pass through 
the openings in this network from the areolar layer to the submesothelial 
layer. A small amount of reticulum is also present. The fibers from 
this layer pass into the submesothelial layer, and anastomosing branches 
join the elastic fibers in the areolar layer. 

The areolar layer is the one in which the blood vessels, lymph vessels, 
and nerves are situated. It is made up of coarse bundles of collagenous 
fibers, scattered elastic fibers which anastomose, on the one hand with 
the fibers in the elastic layer, on the other hand with the elastic fibers in 
the walls of the underlying alveoli, and of a network of reticulum which 


* This paper will be published in full in the AMERICAN REVIEW or TUBERCULOSIS. 
+ Aided by a grant from the Medical Research Committee of the National Tuber- 
culosis Association. 
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is best seen in the neighborhood of the blood and lymph vessels. Lymph 
nodes have also been described as being present in the normal pleura pul- 
monalis. This is a mistaken observation; they are not present. 

In the human lung prolongations of the areolar layer of the pleura ex- 
tend into the lungs and form the septa which mark out the secondary 
lobules. This characteristic is not confined to the human lung; it is found 
in the lungs of the ox, pig, sheep, and many other animals. On the other 
hand septa are not found in the lungs of the dog, cat, rabbit, or rat. 

Anatomically, tubercles may be situated in the submesothelial layer or 
in the areolar layer. At first they exist as discrete, microscopical tu- 
bercles; but as they progress in development the entire pleura and the 
underlying pulmonary structure may become involved; or, the growth may 
take place in the opposite direction and the pleural cavity be invaded. 

Tubercles which develop in the submesothelial layer usually arise from 
an infection from without; that is, from a pleuritic effusion which con- 
tains tubercle bacilli, the bacilli finding their way between the mesothelial 
cells into the underlying tissue. It is also possible that bacilli may be 
carried into this layer by phagocytes. The former source is the more 
probable, for neither blood vessels nor lymph vessels are present in this 
layer. 

Tubercles develop much more frequently in the areolar layer than in the 
submesothelial layer and, so far as my studies have gone, are associated 
with the lymph vessels rather than with the blood vessels. From the 
areolar layer the tubercles may grow in either direction and, in the process 
of time, may involve the entire pleura or the pleura and the underlying 
pulmonary structures. A generalized tuberculosis sometimes occurs. 
When this is the case the areolar layer is the seat of the principal lesion. 

The pleura may be, and frequently is, invaded by a tuberculous process 
which is situated in the pulmonary structures lying immediately beneath 
it. Should this go on to caseation and the formation of a cavity, it does 
not usually involve the entire pleura. Occasionally all the layers of the 
pleura become involved and, due to a perforation of the pleura, a pneumo- 
thorax or a pyopneumothorax results. Fortunately these subpleural 
cavities usually communicate with a bronchus and thus drainage is estab- 
lished; or, organized adhesions may be formed between the pulmonary 
pleura and the parietal pleura which prevent its rupture into the pleural 
cavity. 3 

Tuberculosis of the pleura is rarely a primary infection. It is, m 
nearly every instance, dependent on a tuberculous process, either within 
the lung, or the lymph nodes situated at the hilum of the lung. 


EXPERIMENTAL STUDIES ON THE NATURE OF ANTI- 
GEN AND ANTIBODY IN COMPLEMENT 
FIXATION IN TUBERCULOSIS* + 


By Max PInneEr, M.D. 


Curcaco, Itt. 


(Abstract) 


ALTHOUGH this report is not concerned with the practical application 
of complement fixation for the diagnosis of tuberculosis, a few words to 
this point may not be amiss. Our results on more than. 2000 serological 
tests, using Wassermann’s antigen and different lipoidal antigens yielded 
about 72 per cent positive reactions in active pulmonary tuberculosis and 
about 14 per cent of non-specific fixation in non-tuberculous patients. If 
one considers, however, only that group of patients in which the clin- 
ician is in need of help from the laboratory, incipient and bacilli-negative 
cases, one obtains only 24 per cent positive results. It is evident from 
these figures that complement fixation in tuberculosis is practically of no 
diagnostic importance. This seems to be in apparent disagreement with 
the result of more enthusiastic workers on the same subject. But if one 
analyzes their statistics, with the same strict viewpoint used in our work, 
one will find that their results in general are very much the same as ours. 

The first object of this study was to determine which chemical groups 
of the tubercle bacillus contained the most active antigenic substances for 
complement fixation. A standard technique for testing the antigenic 
potency of the preparations has been developed. More than 70 prepara- 
tions have been tested. They can be roughly grouped into three sub- 
divisions: First group: substances which are soluble in water or in weak 
alkaline solution. This group comprises preparations like Corper’s auto- 
lysate, residue antigen, neucleoprotein, Much’s partial antigen MTBL and 
Toeniessen’s Tebeprotin. Similar preparations have been made from 
bacilli which had previously been subjected to a prolonged extraction by 
fat solvents. None of these preparations gave a high antigenic value, not 
even high enough to be used for the complement fixation test with safety. 
The second group comprises tubercle bacilli which have been more or less 
completely defatted by the use of alcohol, ether, chloroform and acetone. 
Only bacilli extracted with acetone proved to be antigenic enough for 


*From the Laboratory of the Municipal Tuberculosis Sanitarium, Chicago, III. 
7 This paper will be published in full in the AMERICAN REVIEW oF TUBERCULOSIS. 
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the use in complement fixation. As has been published before, Wasser- 
mann’s new tuberculosis antigen, which according to its author belongs 
in this group, is very incompletely defatted and its antigenic quality is 
entirely due to the alcohol soluble substances which it still contains. The 
third group, comprises antigens which were prepared by extracting bacilli 
with different fat solvents. Chloroform, acetone and ether extracts proved 


to be completely inert. Alcohol extracts, however, contained strongly 


antigenic substances. The highest antigenic potency was obtained when 
bacilli were first subjected to a short acetone extraction and were then 
extracted with a mixture of methyl, and ethyl alcohol. In general, it can 
be stated, that no tubercle bacillus preparation proved antigenic in the 


complement fixation phenomenon unless it contained the acetone insoluble 


alcohol soluble substances. A mixture of lipoidal antigens with water- 
soluble or protein preparation never gave better results than the pure 


lipoidal antigens. Much’s assumption that chemically different anti- 
bodies react with chemically different antigens could not be substantiated 


in these studies. The above mentioned mixtures tested in a larger series of 


sera never gave positive results unless the pure lipoidal antigen reacted 
positively too. 
To determine to which serum fraction the antibodies concerned in the 


complement fixation in tuberculosis belong, it was necessary to obtain 
either a protein-free lipoid fraction of the serum or a lipoid-free protein 
fraction. Two methods which have previously been used in this line of 
work, salt precipitation and alcohol and ether extraction, are not suitable 


for the purpose because salts precipitate not only the protein but the 


lipoids as well; alcohol-ether extraction may destroy the antibodies, as has 
been demonstrated in these studies. The matter of choice therefore was 
to subject tuberculous sera to digestion with trypsin and simultaneous 
dialysis. In this way, preparations were obtained which chemically did 
not contain any proteins or protein, split-products and which reacted 


positively and specifically with the above mentioned lipoidal antigens. 


Much and Wells suggested that the humoral antibodies in tuberculosis 


might have lipolytic action. They both point out that the usual butyrase- 


method is not suitable to demonstrate those specific lipases but that the 


specific lipoid of the tubercle bacillus must be exposed to tuberculous sera. 
This has been done in these studies with two different modes of procedure. 


In no instance was it possible to demonstrate the presence of specific | 


lipolytic ferments in tuberculous sera. 


Wedel observed that numbers of sera from tuberculous patients which, 
within 24 hours after the withdrawal of the blood gave negative comple- 
ment fixation, react positively with the same antigen if tested a week 
later. It was interesting to know whether only sera of tuberculous pa-_ 
tients behaved in this manner. In a larger series of sera it was found 


that the same phenomenon occurred in sera from non-tuberculous patients, 


even in sera of new-borns from non-tuberculous mothers. This occur-_ 
rence, however, is much more frquent in sera from tuberculous patients | 


than in normal ones. 
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SUMMARY 


1. Evidence is presented that the alcohol-soluble, acetone-insoluble 
fraction of tubercle bacilli contains the substances which are exclusively 
or chiefly antigenic in complement-fixation with tuberculous sera. 

2. It was not possible to prove that these substances are the only active 
ones but tubercle bacillus preparations which do not contain them are not 
suitable antigens for complement-fixation. 

3. Tubercle bacillus proteins exert a marked inhibiting influence on 
the complement-fixation phenomenon. 

4. The complement-fixating antibodies in tuberculous sera are not 
destroyed by prolonged action of trypsin. Therefore they are neither 
identical nor necessarily associated with the serum globulins. 

5. In tuberculous sera which by simultaneous trypsin digestion and 
dialysis have been rendered chemically free of proteins and protein split 
products, complement-fixating antibodies are still demonstrable. 

6. The chemical nature of these antibodies is therefore either of the 
character of lipoids or of proteins with the CO—-NH linkage which are not 
digested by trypsin and which may be present in so minute amounts as 
to be not detectable by chemical means. 

7. Lipases with a specific action on those tubercle bacilli lipoids which 
are highly active in complement-fixation could not be demonstrated in 
tuberculous sera. 
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HEALTH EXAMINATIONS—THEIR INCREASING USE 
AND VALUE 


By Haven Emerson, M.D. 


New Yor«k City 


For convenience we may describe the health effort in America as having 
three rather distinct phases, beginning just before 1700 with the first 
official act in controlling smallpox by maritime quarantine in Boston. 

The first health era was that of sanitation and sanitary law, extending 
roughly for 200 years, during which time the chief efforts of health 
officers were devoted to the prevention and control of the communicable 
diseases by improving the environment of man and exercising the police 
power of the state under sanitary ordinances, regulations, and codes. 
During this period there were few persons in any community concerned 
with or interested in health, except the health officer. There was little 
or no education in health and the chief successes were due to the disposal 
of human waste in a reasonably sanitary manner, protection and purifica- 
tion of public water supplies, improvement in housing and the general 
cleanliness of living quarters in the cities, and a reduction in the incidence 
of a number of communicable diseases. , 

The second era dates from about 1900 when for the first time there 
occurred in an effective manner the voluntary association of lay persons 
for the purpose of spreading scientific knowledge for the prevention of 
disease. The striking and at that time recently discovered truths that 
tuberculosis was communicable, preventable, and curable, gave impetus to 
this movement and the result has been almost universal understanding 
of these valuable scientific facts in every household of the country. Many 
other equally valuable facts have been similarly taught by all the means 
of popular education until we now have local, state, and national volunteer 
health agencies supplementing chiefly in the field of education the rapidly 
expanding official health activities in infancy, maternity and child hygiene, 
in mental and social hygiene, in cancer control and prevention of heart 
disease. The distinguishing features of this, the second or popular educa- 
tion and volunteer agency era of health effort, have been the breadth of 
interest and the increasing number of persons, besides those professionally 
engaged, who are taking part in some form of health work. The results 
of the second era have been a sound recognition that the individual rather 
than his environment, that persons rather than premises, were the chief 
factors in the spread of disease. Reduction of infant mortality as well 
as of tuberculosis has been the cause of a greater drop in the general 
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death rate and of increase in the average length of life than has occurred 
in any similar period of our history. | 

The third era may be said to have begun with the recognition after the 
World War that each of the successful campaigns of the past twenty 
years had depended essentially upon a careful medical examination for 
the detection of early stages of disease in the curable stage, and at a time 
when the individual concerned had not noticed any disability or distress. 
The actual launching of the third and present health effort was in 1922 
when the American Medical Association and the National Health Council 
declared themselves in favor of the periodic health examination as an 
essential service for preventing disease. 

The object of this movement in the midst, or at least on the threshold 
of which we find ourselves today, is nothing less than to see that not only 
the health officer and the volunteer health agencies but every one in the 
community takes a personal and continuous interest in his health, and 
not merely by paying attention to prevention and treatment of disease. 

There is unanimous agreement on the part of the official and volunteer 
health agencies and the medical profession that more could be accomplished 
in developing health, forestalling disease and providing for success in 
treatment of all preventable and many of the non-preventable diseases if 
all persons at all ages were examined at intervals according to their age 
and condition, than by any other resource or device, applicable to condi- 
tions in this country at present. 

A plan for such periodic health examinations would include the 
following : 

For the expectant mother at least four medical observations (preferably 
six), between the fourth and eighth month of pregnancy, of which perhaps 
only one need be by a physician, if reports can be obtained during the 
intervals by a visiting nurse. 

At least twelve medical observations in the first two years of life, of 
which six in the first six months. This is essentially what is accomplished 
at the baby health stations. 

Six examinations in the years between 2—5 (one each six months) un- 
less acute febrile infection or failure to gain weight demands more frequent 
examination. 

One examination a year from 6-25 unless acute febrile disease or loss 
of weight calls for additional examinations during the year. 

One examination every two years from 26-45 unless there is a definite 
disturbance of weight, either excess or loss, or albumin or sugar is found 
in the urine. 

One examination a year from 46-65 unless the patient is decidedly over 
weight or his high blood pressure, or albumin or sugar in urine is present, 
in which case the examinations should be once every six months. 

At and after 65 an examination every six months. 

The practice of health examinations is increasing at all ages. The bene- 
fits are constantly better recognized. 
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Excellent evidence of this is to be found in the experience of the tuber- 
culosis clinics. Not only have the tuberculosis clinics fulfilled their pri- 
mary duty of affording expert diagnoses of serious conditions, but to an 
even greater number of people they have provided a place for systematic 
general medical examination and have undoubtedly rendered a great many 
vital services toward health conservation among those suffering from other 
conditions than tuberculosis. 

In the ten years 1915-1924, there were 326,209 patients examined at the 
tuberculosis clinics in New York City, and the records of these terminated 
cases show that while the percentage of all patients who were found with 
tuberculosis in the early stages of the disease, has not materially changed 
during this period, the percentage of patients who are found to be non- 
tuberculous has changed from 43 per cent of total patients cared for in the 
year to 66.2 per cent. Tuberculosis was found as an active disease in 40 
per cent of the patients examined in 1915 and in only 26.2 per cent of those 
examined in 1924. Suspects held for further observation decreased in 
number from 17 per cent of the total number of patients in 1915 to 7.6 
per cent in 1924. 

It is true now in this current year in New York City that almost 70 per 
cent of all the patients coming for diagnosis and supervision at tuberculosis 
clinics are found on examination either to be free from disease or to be 
suffering from some condition other than tuberculosis. It is difficult t: 
over-estimate the value of the tuberculosis clinics in their general medica 
examination of children and adults who have been in contact with tubercu 
lous patients or who have wished to make sure whether such commor 
symptoms as loss of weight, indigestion, cough, or lassitude, are due tc 
tuberculosis or to some other disease, or can be disregarded as of no great 
importance to their health. 

The character of unsuspected diseased conditions commonly discovered 
by health examinations is shown in the summary list of diagnoses in the 
case of 2000 non-tuberculous patients and contacts brought to the Bellevue 
Tuberculosis Clinic for medical examination. Of the 2000 patients 
recorded as non-tuberculous, 1163 were described as healthy, that is being 
free at the time from any organic or functional disease of sufficient degree 
to interfere with their work or physical comfort. Of the remainder, 
classified as non-tuberculous sick, 269 were referred to special clinics for 
diagnosis and treatment, 155 were found to be suffering from emphysema, 
141 from bronchitis, 68 from tonsillar infections, 68 from heart diseases, 
and the remainder from asthma, pleurisy, grippe, colds, etc. 

Wherever a record is kept of the medical findings in examing presum- 
ably healthy persons, a wide range of preventable, early, curable conditions 
is discovered as is shown in the summary of the experience of the Gouver- 
neur Hospital Clinic. At the special service provided in the tuberculosis 
clinic of the Gouverneur Hospital outpatient department for wage earners 
from industrial establishments in the vicinity, much evidence was found 
as to the state of health or sickness among persons considering themselves 
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entirely free from any need of medical care. Of 1411 adults, about 
equally divided among men and women, only 6 were found to be suffering 
from tuberculosis and 11 classified as suspicious, but 167 were so seriously 
ill as to require immediate care by their private physicians or by some other 
clinic dealing with special disease conditions. Six per cent of the patients 
were under weight to the extent of 10 per cent or more below normal 
weight for their height and age; 14 per cent had seriously defective teeth; 
there were 17 cases with evidence of kidney disease, 9 cases of diabetes, 
31 with important infections of the heart, 227 with conditions of the nose, 
throat and intestinal tract amounting to handicaps on their health. 

Prenatal clinics, preschool and school examinations, industrial, insur- 
ance, and civil service examinations, offer tempting fields for research, 
for evidence of need of such preventive medical care, and for educational 
purposes in extending the practice of medical health examinations, at all 
ages and for people of all social and economié levels. 

It will be recalled that the first use of the general medical examinations 
under public health auspices were made upon school children, and the 
revelations of the usefulness of the procedure in presumably healthy in- 
fancy and youth was the determining factor in its further adoption in 
industry and in groups of civil servants. 

Among adults as with infants, runabouts, and school children, the ex- 
amination itself however well done, or whatever the findings of disease 
or defect, is but a futile gesture unless at once used as the reason and motive 
for action leading to correction, repair, or prevention. Lacking a record 
or index of the exact status of the individual at the time of the examina- 
tion for purposes of later reference and comparison, much of the value 
of this costly and indispensable professional service is sure to be lost. 

As the practise is better understood and the periodic health examination 
is sought by the laity with determination, and provided competently by 
the family physician with conviction of its importance, we shall begin to 
hear reports of continued health, and of the many ways in which it has 
been secured and protected, to replace the present mass of writing and 
discussion of disease and its phenomenal and unnecessary developments. 

As a basis of good practical accurate standards of procedure and record, 
of principles and policy in health examinations, physicians should be ad- 
vised to read and apply the manual on Periodic Health Examinations 
published by the American Medical Association with its standard form 
for history, and examination blank. 


DISCUSSION ON PAPER BY DR. EMERSON 


Dr, Charles S. Prest, Brooklyn, N. Y.: Let me first reaffirm the 
points Dr. Emerson has made in regard to health examinations. Perhaps 
it would be of most interest to this audience to tell of our experience in 
Brooklyn and the development of the work there of which many have 
spoken very kindly. The Tuberculosis Committee promoted health exam- 
inations for several years before the National Health Council took up the 
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plan. As a part of this they originated the slogan “Have a Health Exam- 
ination by Your Physician Every Birthday.” Endeavors have been made 
for some years to secure the approval of the County Medical Society and 
the American Medical Association on some health examination blank and 
we were glad to assist in the development of the blank of which Dr. Emer- 
son spoke. It was the Brooklyn Committee that ordered the initial supply 
of these forms from the A. M. A. upon which the Association printed the 
name of the Committee without additional charge. 

Upon the invitation of the National Health Council to carry on the 
work for the promotion of periodic health examinations in Brooklyn, the 
campaign was reorganized. Upon the invitation of the president of the 
Brooklyn Tuberculosis Committee a group of representative citizens in- 
cluding the president of the County Medical Society and the chairman of 
its Public Health Committee, the chairman of the Health Committee of the 
Chamber of Commerce and representatives of other organizations, met as 
his guests at dinner at a local club where the whole matter was discussed 
at considerable length. As the result of this meeting the Brooklyn Health 
Examination Committee was organized as a separate and distinct unit from 
the Tuberculosis Committee. It consists of some eighty representative lay 
and professional men and women and the work in Brooklyn has since been 
carried on under its name. The Tuberculosis Committee has provided all 
the funds. 

Technical promotion of the work among the medical profession was then 
undertaken by a medical sub-committee of the Health Examination Com- 
mittee of which Dr. Glentworth R. Butler was elected Chairman. Pub- 
licity and Industrial Committees were also organized but no efforts made 
to promote the work until the medical committee decided upon satisfactory 
blanks and promoted the work among the medical profession. 

The campaign secured the hearty approval of the Public Health Com- 
mittee of the County Medical Society. In co-operation with the Committee 
97 members of the Society were given health examinations by other physi- 
cians and the reports of the findings given impersonally to the medical pro- 
fession. Special blanks for adults and for children were prepared by the 
Medical Committee and approved by the Society. These, with height and 
weight charts for adults and children and a popular leaflet in regard to 
health examinations for distribution were sent to all of the physicians of 
the borough in May, 1924. 

The health examination blanks used by the Brooklyn Committee are 
somewhat different from the A. M. A. blanks, the former providing for 
a carbon copy of the findings to be given to the patient. In addition to 
this a stub for the report of the findings to the Committee for statistical 
purposes is attached and its return is requested. Upon receipt of these 
stubs which carry no identifying marks as regards the person examined, 
the equivalent number of blanks are sent to the physician gratuitously. 
Blanks may also be purchased in quantity at cost, one dollar per hundred. 

At the suggestion of the Medical Committee and with the approval of 
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the County Society, a dispensary for the conduct of periodic health exam- 
inations was established by the Health Examination Committee in the 
Bureau of Charities building. Physicians are advised that they may refer 
apparently healthy poor persons for examination here. Those who apply 
for examination and are found able to pay a physician are referred to their 
physician and the latter notified. In this work a large number of children 
of poor families have been referred by various charitable organizations 
and examined. A smaller number of adults similarly situated have been 
examined. 

Post graduate instruction in health examinations has also been estab- 
lished at the dispensary. This is not a simple course in physical diagnosis 
but rather an endeavor to have those physicians taking it think in terms 
of sickness prevention and health supervision. An hour each week for 
four weeks is required for a certificate but no fee charged. The examina- 
tions in the dispensary and the course are carried on by physicians specially 
qualified for this service. An honorarium is granted in each instance. 

Intercurrently with this the Publicity Committee has conducted an 
active educational campaign by newspaper publicity, car cards and station 
platform posters on the subway, surface and elevated cars and platforms. 
The motion picture “Working for Dear Life” has been exhibited before 
the staff of each hospital; many local gatherings have been held and special 
leaflets distributed in industry and generally. By agreement with the 
Motion Picture Distributors, arrangements are complete for over 200 
showings of the motion picture in the regular theatre programs this fall. 
This will be accompanied by special posters and car cards exhibited in all 
the cars and on the station platforms as well as before theatres at the 
time of showing. Reduced facsimiles of these posters will also be sent 
to every physician, Each physician will be invited to return a list of pa- 
tients to whom he wishes to have the matter of health examinations pre- 
sented, and upon receipt of this the Committee will send impersonally a 
mailing card reproduction of the poster, urging that the recipient have a 
health examination by his physician. 

In our experience in this work in Brooklyn, we have found that adults 
were very loath to have examinations made but are interested in having 
their children examined. We have specially featured the examination of 
children and many physicians report this work increasing rapidly. Many 
of the pediatrists set aside special hours for such work by appointment 
and the results are particularly encouraging. Many feel the blank form 
for the examination is not important except as an outline for the physician — 
to follow in examinations. 


FOCUSING EFFORTS UPON THE CHILD IN 
TUBERCULOSIS PREVENTION 


By Witiram J. Frencu, M.D. 
Farco, N. D. 


Looxtnc back over the last twenty or twenty-five years one cannot help 
being surprised at the great changes which have taken place in children’s 
work during that time. Out of the early efforts of groups, mostly of lay 
people, who realized that the child was not getting all that was coming to 
him but whose efforts were confined mostly to those children who were 
in some way in distress, have grown up methods of caring for children 
which are definitely scientific and which are conducted by scientifically 
trained men and women. While at first an inclination manifested itself 
on the part of some of these trained workers to treat with slight respect 
the early efforts in child care of their less scientific brethern because of 
the apparent lack of any scientific basis, and even to treat them with de- 
rision, lately there has come a realization that after all there was consider- 
able merit in the efforts of these early pioneers and that scientific men can 
very well pay some attention to what they did and make use of some of 
their methods. 

The result has been the evolution of a very simple program, which is 
scientific, and which is based upon simple and fundamental facts of health- 
ful living. This program has been developed to take care of all phases of 
child health. Because it is so broad and simple and because it concerns 
itself with the fundamental facts of healthful living, it admirably adapts 
itself to tuberculosis prevention. I recognize fully the need for and im- 
portance of special procedures in connection with certain diseases, as for 
instance Schick testing and immunization in diptheria. The importance 
of surveys, prompt reporting, early diagnosis, fresh air camps, sanatoria, 
etc., are well recognized in tuberculosis work. But I firmly believe that 
while we should do all these things, the most effective method of prevent- 
ing and controlling tuberculosis is through a simple, general and complete 
health program which deals with all the children in the community. Even 
with those children who are known tuberculosis contacts the same general 
plan should be used, though it will be necessary to follow them more 
closely and urge a little more strenuously the observance of its simple rules. 

Our efforts should of course begin before the child is born, with the 
expectant mother. There can be no doubt in anyone’s mind that good 
prenatal care will do more toward placing the child, when it is born, in ° 
a position to resist tuberculosis infection than almost anything else. Of 
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all the advice given to expectant mothers the greatest stress should be 
laid upon the avoidance of fatigue and on proper nourishment. This last 
means not only enough food but the right kind of food, suitably prepared. 
Continuous and regular supervision of the child after it is born constitutes 
the next step. Our physicians should be encouraged to make this available 
in their private practises and to encourage it. There are many physicians 
today, who, knowing that an infant has been born in a tuberculosis en- 
vironment, will see to it that that child comes to them at fairly regular 
intervals for general supervision, but I am afraid that the number of 
physicians who realize that all infants are potential tuberculosis contacts 
and should be treated in the same way is rather small. Beginning with 
the infant the question of fatigue and proper nourishment is all important. 
The tendency which undoubtedly exists not to nurse the baby or to wean 
it after the first few weeks of nursing is most unfortunate. Breast-feed- 
ing should be very definitely encouraged and insisted upon. Also the 
lack of proper rest which many infants suffer is most distressing. This I 
believe is less apparent than real, and it is only necessary to remind you 
of the frequency with which small babies are picked up to be shown to 
admiring relatives and friends, taken on long automobile trips and other- 
wise abused from the fatigue angle, to make you realize that this is a 
real problem. . 

As the child gets along a little further in life, and enters the so-called 
preschool period, the lack of proper nourishment and increased fatigue 
becomes an even more important factor. I do not mean to say by any 
means that the majority of children are not getting enough to eat as far 
as quantity is concerned. It is probably true that in certain large centers 
of population and even in some rural areas, children go hungry, but this 
is not the rule. The difficulty is not that they do not have enough to eat, 
but that they are not getting the proper kind of food. 

Milk is ordinarily absent from the lives of many of our small children 
or if they do get milk at all, it is in extremely small quantities. A recent 
survey of a community in the South indicated that the average consump- 
tion of milk per person was one gill per day. If you add to this lack of 
milk the non-insistence of most parents on young children eating green 
leafy vegetables and the fact that fruit enters into their diet only in a 
casual manner, it takes no stretch of the imagination to realize that their 
diet is most inadequate. In fact they are being underfed. The lack of 
proper rest suffered by the majority of children in this country, a condi- 
tion which begins during the earliest days and which is continued usually 
all through its life, is a very important factor when considering tuberculo- 
sis prevention. You will notice that I have said proper rest. I think you 
will agree that children require at least ten hours of sleep every twenty- 
four hours, if not twelve. Many of them are getting these ten hours of 
sleep but they get them in a most irregular and irrational fashion. Work- 
ers with children now agree on certain rather definite principles in regard 
to rest. For instance, if we insist on at least ten hours’ consecutive rest 
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at night, we must see to it that the child goes to bed at a reasonable hour 
in the evening. Indications are that it is one thing for a child to go to 
bed at 7 or 8 o'clock and get up at 6, 7 or 8 in the morning, and quite 
another for him to go to bed at 10 o’clock and get up say at 8 in the 
morning. In other words these two hours in the evening after a hard day 
of child activity are relatively far more important than two hours tacked 
on the other end. We have also discovered that it makes really an enor- 
mous difference in a child’s life whether or not he rests for a short period 
before his meals. In the Fargo Demonstration, we are insistent that 
children lie down, not necessarily sleep but lie down, for anywhere from 
ten minutes to half an hour before their noon and evening meals. I 
have not the time to go into a detailed discussion of the reasons for these 
pre-meal rest periods except to say that it is our belief that if a child 
will give its nervous make-up an opportunity to adjust itself a little before 
it consumes food, it is much more liable to digest that food properly and 
make the most out of it. 

Attention to details of this nature may seen trivial but are really of 
vast importance not only in tuberculosis prevention, but also in any other 
disease prevention program. it is these little things which really turn the 
scale one way or the other in a child’s life, it is upon them that the success 
of any scheme for child health depends. 

There are other details of this simple program which should be men- 
tioned, such as the drinking of adequate amounts of water. Children 
frequently neglect this important matter. This seems extraordinary, but 
is nevertheless true. It is more important for parents to be sure that 
their children drink at least four glasses of water a day than it is to see 
that they brush their teeth or wash their hands or carry out some of the 
other sanitary rules which they usually consider so obvious and necessary. 
We cannot hope to have a child in a disease resisting condition unless we 
keep that child clean inside as well as out. 

Proper elimination is to my mind a very important matter in the pre- 
vention of all infections including tuberculosis. At least four glasses of 
water a day aid materially in accomplishing this elimination both from 
the kidneys and the bowels. | 

Considerable discussion has arisen recently as to the value of milk at 
school and whether it should be served to underweights only or whether 
all school children should be encouraged to drink it, in spite of the weight. 
Many school systems are advocating this latter plan and serving one-half- 
pint bottles of milk both morning and afternoon. We are doing this in 
Fargo and laying some stress upon it. We are doing it because we be- 
lieve that it helps to overcome fatigue and because we have the idea that 
milk acts somewhat as a nerve tonic or food and therefore assists the 
child in handling the burden which the school places upon it. Whether or 
not we are right in this latter assumption is a question which we have un- 
der investigation and is one on which we hope to arrive at some conclu- 
sions. If we consider milk only from the standpoint of combating fatigue, 
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I think the value of school milk is established because it no doubt does 
do that thing. It also improves nutrition. 

In the past after we got our children into the schools we did very little 
toward teaching them how to prevent tuberculosis or any other infection. 
It is quite true that we did tell them something about disease avoidance. 
Many children have been known to cross the street to avoid passing a house 
with a contagious disease sign tacked on it. We taught them some physi- 
ology and a general assortment of things about themselves: Some of us can 
remember the horrible red stomach which blazed out at us from the pages 
of our physiology like a setting sun, illustrating the horrible effects of 
alcohol. But while we have done something along these lines, it is only 
very recently that we have begun to teach our children what health really 
is. Happily in recent years health education in the schools has advanced 
by rapid strides and in some communities is already having a definite effect 
in improving health and living conditions not only of the children them- 
selves but of their families. This is a very important thing. We can 
surround our children with all kinds of protection, we can build up a 
health department and through the machinery of a health office establish 
rules and regulations for the control of tuberculosis and contagious dis- 
ease, we can supervise our children’s milk supply and the water that they 
drink; to that extent we can help our children very materially, but we 
should teach the children themselves how to acquire good health. This 
must always be done in a positive and not a negative way. It has been 
my experience that children respond remarkably well to such teaching. 
Some of you have probably tried it. Those of you who have will un- 
doubtedly agree with me that health education along positive lines, avoid- 
ing the negative as you would the devil, and of an essentially simple and 
fundamental nature offers the best method of preventing tuberculosis as 
well as most of the other ills to which flesh is heir. 

A short recapitulation of the things I have already said constitutes the 
important material which we can put over to children in the schools. We 
can teach them that it is a good thing to drink milk, that it is necessary 
for their growth and development to consume green leafy vegetables and 
fruit, that it is likewise necessary for their growth and development to 
have the proper amount of sleep. We can even persuade a good many of 
the importance of rest before meals. We can teach them to brush their 
teeth and to wash their face and hands, to take baths and to do the other 
simple things which are demanded of a well-rounded health program. 
And we can teach them that the observance of these simple things is neces- 
sary if they would have the best chance to grow up well, strong and happy. 

Of course we should teach children to avoid disease when it is known 
to exist, and to abhor the so-called “common cold.” And those children 
who are so unfortunate as to be obliged to live in close contact with tuber- 
culous cases as well as all others should be taught how to protect them- 
selves. But we can do these things best by teaching them, through a 
general all-round health program, how to live. I can think of no better 
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way to protect our children from tuberculosis or any other disease. To 
accomplish permanent and lasting results our methods must be educational. 
By educating and protecting the present generation we are doing much 
toward improving health conditions for coming generations. It has been 
my experience while doing health work with school children, for instance, 
that many homes have improved very definitely in their ways of living 
because of the information which the school child has accumulated. This 
he brings home, puts into practice and insists that his mother and father, 
brothers and sisters do likewise. There are many instances of this on 
record. 

In this paper I have advanced nothing new. I have simply brought to 
your attention certain very simple but fundamental rules for health and 
good living. But what I want to impress upon you is this, that while 
under certain conditions it is necessary to carry out certain special pro- 
grams for the prevention of tuberculosis, I am persuaded that the most 
effective weapon that we shall ever have toward combating this disease 
is to teach our children simple basic and fundamental facts about right 
living. When we succeed in getting the children to live healthy lives and 
when we can get their families to the point where they will make it pos- 
sible for them to do so, then and only then will the question of tuberculosis 
prevention cease to be a problem. 


DISCUSSION ON PAPER BY DR. FRENCH 


Dr. Joseph Murphy, Washington, D. C.: Prevention of tuberculo- 
sis depends in great part upon the co-operation of an educated public, and 
and the most vital and effective time for such education is during the early 
development of the child, and during his school period. It is too late 
from an educational standpoint to start an educational program for the 
promotion of health after the individual has reached maturity and has 
formed his physical and mental habits. It is too late from the standpoint 
of the prevention or arrest of tuberculosis infection to start with the 
adult. The statistics show that 7 per cent of all tuberculosis deaths occur 
before the tenth birthday, 17 per cent before the twentieth birthday. 
Tuberculosis stands fourth as a cause of death at ages 5 to 9, and first 
as a cause of death at ages 10 to 19, causing 19.5 per cent of all deaths at 
ages 10 to 19. 

Dr. Thomas D. Wood estimates that 5 per cent of the children of school 
age have been infected with tubercle bacilli; this is approximately two 
or more to every classroom. If the 7 per cent of deaths from tuber- 
culosis occurring before the tenth birthday is to be lowered, if the 17 per 
cent of deaths from tuberculosis before the twentieth birthday is to be 
prevented, if the 5 per cent of children of school age who are now in- 
fected are to be saved, an effective practical program of prevention must 
be concentrated upon the child. The results of such a program will be 
immediately effective in the lives of the children so instructed, but it will 
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also be cumulative and increasingly productive of results when the chil- 
dren brought up under it become the parents of the future. Social work- 
ers dealing with undernourished children are constantly confronted with 
the ignorance of the parent as the primary cause for the child’s faulty 
diet, faulty hygiene, exposure to infection, and lowered vitality. Health 
education in preparation for the responsibilities of parenthood, as well as 
for personal health promotion and disease prevention must be accom- 
plished during the school training period of childhood. Almost the entire 
future adult population of this nation is now concentrated in the public 
schools, the pupils are assembled and are ready to receive instruction 
during their most receptive years. 

The formulation of a well-balanced program of health education to be 
presented is a complex and difficult task and should be carefully worked 
out by thoroughly trained competent leaders of the highest intelligence. 
It should present in.a simple and practical way the fundamental facts 
having the greatest significance and deepest bearing upon health promotion 
and disease prevention, and should be presented by teachers who have 
been thoroughly instructed in the essentials, so that there will be no mis- 
interpretation of scientific facts nor unessential and impractical informa- 
tion. Outlines of instruction for teachers in health-habit training, graded 
to apply to different ages, would be of invaluable assistance in this pro- 
gram if they could be carefully formulated and made available for the 
use of all teachers and teachers’ training schools throughout the nation. 

Since a knowledge of the sources of disease, the routes over which they 
travel and the methods of blocking these routes is an essential part of 
. the information needed to combat infection successfully, these essential 
facts in their simplest form should be taught to teachers and to pupils at 
appropriate ages, and the technique involved in blocking the routes of 
infection should in a simple way be made a part of the code of health 
habits. More study and research is needed to discover the relative fre- 
quency of the paths of infection of respiratory spread disease and to 
develop a technique which will effectively interrupt these paths, and to 
interpret this technique into a code of simple habits and precautions which 
may be practically carried out in the home, school and community. Such 
a code should be placed in the hands of every teacher in the nation for 
intensive habit training. 

The correlation of the health work of all types of teachers and health 
workers, under unified capable leadership is another essential. Teachers 
of grades, physical training, home economics, domestic science and biology; 
athletic directors and coaches; school physicians, dentists, nurses and 
dental hygienists and social workers, all have a part in the health educa- 
tion of the child. The lack of such correlation may be illustrated by the 
following incident: An undernourished pupil suffering from lack of rest 
and fatigue who was being urged by one teacher to rest and build up his 
resistance, was found to be entered by another teacher in a strenuous race 
in which the eligibility requirements were that he had to reduce his weight 
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and exert himself to the limit. It is essential that all teachers and child 
health workers have a full understanding of the various approaches to 
health, and their relative values, and that their work be so directed, and 
the hygienic arrangement and administration of the school program and 
the correlation of the work of the various elements so adjusted that every 
child is not only given an opportunity, but is trained to grow and develop 
normally and attain a sound, vigorous and harmoniously developed body. 

In addition to the purely educational work of the preparation of a well 
balanced health education program, the development of trained leadership 
for the supervision and correlation of their work, the more intensive 
educational training of teachers in health work and the application of all 
these in the health training, instructions and physical training of pupils, 
there is a vast amount of individual work, which must be done with the 
individual child in the way of health examinations, health inspections and 
corrections. 

Health examinations of the school pupil, the preschool child and the 
infant in the presence of the parent, in the schools and in diagnostic clinics, 
offer the best opportunity not only to discover and secure corrections of 
tuberculosis cases in their early stages, but even more important, to detect 
those whose resistance is lowered by other faults, and to secure the cor- 
rection of these faults before the tubercle bacillus begins an active invasion. 
My experience in the diagnostic clinic conducted by the local tuberculosis 
association at Washington amply illustrates the fact that nearly every 
undernourished child is the victim of a different combination of causes, 
and that the child, and the parents are vastly helped by the discovery of 
these factors. Many a child has in my opinion been saved from tuber- 
culosis in this way. 

For a number of years nutrition clinics conducted along the lines laid 
down by Dr. Emerson have been held in Washington, at various schools, 
for periods of 20 weeks. The general plan has been to hold a clinic in 
one community, and then move to another school and community and 
conduct the clinic there, not only for the benefit to the limited number of 
children and parents actually enrolled, but also for the educational effect 
on the community itself. The result has been that an intensive study has 
been made of undernourished children on the part of teachers, parents, 
physicians, nurses, and a host of others who had previously had only a 
passing interest in the subject. The pupils entering these clinics were 
selected on the basis of underweight alone; although they were physically 
examined after enrollment. Of the 480 children entering these classes 
during the course of one year, 56 or 11.6 per cent were found on careful 
physical examination to be suffering from active tuberculosis. This find- 
ing alone appears to me to demonstrate the value of intensive work for 
the improvement of the health and food habits of the large percentage 
of underweight children of both school and preschool age. In the conduct 
of such work, however, it should be definitely understood that weighing 
is only one phase of the examination, and that the scales, like the 
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thermometer, can be used only in conjunction with other observations in 
order to attain a correct diagnosis. It must be stated however, that the 
scales has its place as a rapid means for selection of pupils needing im- 
mediate special health instruction where physical examinations are not 
readily nor rapidly obtained. A large number of so-called “Weight 
Study” classes are now being conducted in Washington, in which the un- 
derweight pupils of entire schools are regularly weighed, and given special 
instruction in health promotion. ‘These classes are having a vast influence 
for good among the pupils who are attending them. 

I feel confident that the outline of health activities which I have been 
discussing will gradually be realized throughout this country, and I may 
safely venture to predict that when there is a wider knowledge of the facts 
relating to personal health on the part of the community as the result of 
the more intensive education and examination of the child, tuberculosis 
will be reduced and human happiness and human life prolonged. 


AFTER-CARE AND EMPLOYMENT OF TUBERCULOSIS 
PATIENTS 


By ALexius M. Forster, M,D. 


CoLorApo Sprincs, Coto. 


IT is not my purpose to present a paper at this meeting but simply to 
call attention to the work of the Committee on After-Care and Social Re- 
establishment. I wish to request the co-operation of the members of the 
Sociological Section and also to ask for discussion and suggestions on this 
subject. For a great many years I have tried to stir up interest among 
those engaged in tuberculosis work with the problem of what should be 
done for the patient who has recovered control of his tuberculosis and 
is attempting to adjust himself to active participation in the affairs of life. 

Through the courtesy of the National Office Miss Jessamine Whitney 
has recently sent out a questionnaire to most of the medical and social 
agencies engaged in tuberculosis work throughout the country. As yet 
Miss Whitney has not had the opportunity to tabulate and study the replies 
thoroughly, but already two things are quite evident, first that there is a 
very widespread interest in the question, and second that as yet we have 
not developed any complete program for handling this part of the work. 
We know that each year we are turning out of our institutions over 
100,000 tuberculous patients. These individuals have received more or 
less benefit from their treatment in sanatoria and clinics. It requires 
some millions of dollars to discover these cases and to treat them. 

The Committee of which I am chairman feels that unless our work is 
so organized as to provide adequate supervision and after care for these 
cases, a great deal of time, effort and money is wasted. Consequently 
we feel that the subject is one worthy of the united attention of all those 
engaged in tuberculosis work. 


DISCUSSION ON PAPER BY DR. FORSTER 


Edward Hochhauser, New York City: We are still impressed 
with the large percentage of relapses among sanatorium graduates. Two 
studies made about ten years ago showed that approximately 50 per cent 
of the patients who made a gain while at the sanatorium within six 
months to two years after their discharge were found to be dead or in 
worse condition than when they left the sanatorium. One very important 
part of the problem is that of securing employment and following up the 
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‘patient so as to determine the effect of his work as well as the follow-up of 
the patient in his home. 

Miss Elisabeth Crowell who organized and developed the Association 
of Tuberculosis Clinics in New York said a number of years ago: “I 
wish I knew as much about tuberculosis now as I thought I did my first 
year in the work.’ I feel very much the same way in trying to meet the 
many problems involved in the after-care and the employment of the 
tuberculous. We have been impressed with the need of a long distance 
- point of view. We know that tuberculosis is not cured in six months or 
a year, yet so many of-us are impatient because the sanatorium graduate 
is not back at full time work six months or a year after he leaves the 
sanatorium. Last week I was in Denver attending the National Conference 
of Social Work. I had an opportunity to spend considerable time with 
some of the successful patients living in Denver and was impressed with 
the fact that for many years they worked at greatly reduced speed; in 
fact you find a decided absence of the hustle and bustle of most American 
citizens. One of the physicians at Trudeau Sanatorium said a few years 
ago that it took him almost a year to realize that he had to give up work 
and take the cure. After treatment it took him many years to get back 
to work again. 

In the placement of the tuberculous we find many cities reporting suc- 
cessful placements. In New York City we find it exceedingly difficult as 
most of the patients are not equal to a full day job. In fact, our most 
successful placements are where the patients place themselves. We feel 
that the great need in the after-care of the wage earner who has tubercu- 
losis is that of part-time graduated work. This can be done in industry, 
in special work-shops, or in what the English have called “schemes for 
sheltered employment.” We find a few large concerns not only providing 
or securing sanatorium treatment for its employees, but giving them part- 
time work on their return under careful medical supervision. The Metro- 
politan Life Insurance Company and the New York Telephone Company 
have been doing this for a number of years. The Standard Oil Company 
of California reports excellent results from their method of securing sana- 
torium treatment, then taking the patient back at first for four hours work, 
which is increased as the patient continues at work. 

The Altro Work Shops, Inc., in New York City, is one example of 
what can be done in special work-shops established to provide carefully 
graduated work under medical supervision. Here it has been demonstrated 
that not only can the relapses be reduced to almost one-third, but the pa- 
tients can be made partially or completely self-supporting. As in any scheme 
of after-care it has been found necessary to consider the patient as part of 
his family even when we are concerned primarily with preventing a break- 
down in the patient's condition. The experience of the Altro Work Shops 
can be duplicated i in any large city where there is a sufficiently large number 
of patients in need of this care who would be willing to enter such a work- 
shop. The kind of work that is carried on at the work-shop is incidental 
although such questions as length of apprentice period in learning the work, 
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the rate of pay and the possibilities of being self-supporting at this work 
when well, are fundamental to its success. Sheltered employment is 
intended for those patients who can never be expected to be more than 
partially self-supporting. They require part-time work in a special work- 
shop for an indefinite period. Such an institution can never be expected 
to be self-supporting, but aside from keeping the patient happier and at 
work, it is a real saving to the community in that hospitalization is not nec- 
essary. The New York Tuberculosis Committee in its placement work 
has found that a very large number of the patients applying for employ- 
ment were in need of such sheltered employment. 

For a number of years Dr. Forster has urged the importance of study- 
ing and trying to meet the problems of after-care. There is an implied 
promise to the patient that if he will enter the sanatorium and follow 
advice, he can get well economically as well as physically. In most 
instances this is not realized. 

As in all forms of health work the amount of money that we have 
determines the effectiveness of our work. That a thorough-going scheme 
of care for the patient and his family which carries him through the san- 
atorium and continues during those very trying next two years and pro- 
vides a real opportunity to get well is expensive, is quite evident. It is, 
however, much cheaper than the present method which carries him part 
way and leaves him to go the rest of his way as best he can. If we are to 
get the full benefit of our work we must carry it through to fruition and 
enable the patient to be of use to himself and his family. 


WHY INDUSTRIAL HEALTH IS A TUBERCULOSIS 
PROBLEM 


By Emery R. Hayvuurst, M.D., Pu.D. 


CoLuMBUS, OHIO 


IT seems a platitude to announce before this audience that the economics 
of national welfare hinges closely upon the health of our forty odd million 
workers, yet an outstanding amount of disablement of workers appears 
in various statistical and actuarial analyses which is quite out of propor- 
tion to the necessities of the situation. One writer points out that, if 
wage earners lose an average of nine days apiece each year on account 
of sickness, as is the usual claim, such, translated into other terms, means 
that 900,000 persons lose a year of work during each calendar year that 
passes.1. Various analyses have also shown that probably half of this 
disability is preventable by utilization of the means and knowledge now 
at hand. This would make the solution of the situation possible either 
in a military manner similar to the handling of the yellow fever question 
of old in Habana and Panama, or in a rational mannér similar to the usual 
tuberculosis program today, wherein a voting majority of the population 
are first converted to the idea. Obviously we shall use the latter—slow, 
compromising and exasperating as it usually is. 


INDUSTRIAL SICKNESS DOES Pais 


The fact that here and there industry has become cognizant of workers’ 
disability as a prime factor in production is an answer in itself to the 
importance of the question. 


The National Industrial Conference Board? found that out of 446 establishments 
covered in a survey by the Board, 255 reported that applicants for employment were 
being physically examined, and that most of these plants were using this method as 
a guide in selecting and placing workers. In many plants employes as well as 
executives are re-examined at regular intervals. It is surprising to note that the 
thought of the day has advanced so far upon this subject that objections to physical 
examinations are practically nil. Also that only 11 plants had discontinued the 
policy of medical examinations out of 446 included in the survey. The magnitude 
of the personnel now employed in what might be considered the 500 plants in the 
vanguard of this medico-health movement suggests its commercial and economic 
importance: 265 full-time physicians; 356 part-time physicians; 773 physicians on 
call; 13 full-time dentists; 78 part-time dentists; 152 male nurses; 693 female nurses 
and 121 visiting nurses. The medical staffs likewise included 256 technical assist- 
ants and 361 clerical assistants. It was further found that the general policy of the 
industries concerned is to extend this medical supervision into the fields of plant 
hygiene and sanitation as well as safety, general welfare, home visitation, health 
education, and related matters. 
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A number of larger corporations, according to Rector,? have reported 
tuberculosis cases varying from 0.2 per cent to 2.5 per cent of those 
examined. (Parenthetically, this is about the average of one per cent 
active cases and one per cent arrested cases found to exist in the typical 
population by the Framingham Demonstration. ) 


Rector cites an example where the physical appraisal of textile mill workers 
resulted in a 14 per cent increased production by 6 per cent less workers than were 
employed previously, where also the mill hours were reduced from 56 to 48 per week 
with an improved quality as well as quantity of work. He also cites an instance 
where a large public utility employed a group of 100 arrested tuberculosis cases who 
had received sanatorium treatment and who lost much less time from illness than 
did 100 others in the control group—“Its members had learned the secret of healthful 
living in the hard school of experience while those of the other group had not.” 


It is to be pointed out, however, that workers who sense a possibility of 
tuberculosis avoid workplaces where physical examinations are made and 
tend to gravitate to other establishments, particularly small ones, where 
this feature of health supervision does not obtain. 

Industry is not responsible for predisposed persons’ developing tuber- 
culosis during employment, but this does not excuse the employer from 
hiring predisposed individuals and putting them to work without physical 
examinations or subsequent medical supervision. A number of states 
now require industrial certificates of good health for the employment of 
minors. As tuberculosis, i.e. consumption, is no respecter of age and 
occurs more among those who have been or are employed than those just 
leaving school, there is yet more reason for the certificate of good health 
during employment or as a matter of periodic health examinations and on 
re-employment. 

It is only to be regretted that such a very small percentage of the in- 
dustrial establishments of the country are thus far interested in this ques- 
tion. Small plants, in particular, are almost entirely overlooked and yet 
those employing 500 or less workers constitute 99 per cent of the indus- 
trial establishments and employ over 60 per cent of all of the wage 
earners.* 

The Philadelphia survey® of industrial medical services showed that of 680 small 
plants (employing 25 to 300 workers—such plants representing approximately one- 
fourth of the industrial population), slightly more than half (346) reported no med- 
ical service of any character, 300 had an arrangement for an emergency service, 30 
of a rather loose or “incomplete” medical service, and 4 had a “complete” service, 
so-called, consisting of a dispensary, a physician, and a nurse. It was considered 
that 4,500 out of the approximately 6,500 industrial and commercial firms in Phil- 
adelphia employed from 2 to 25 persons and were not worth considering in the 
study made since unlikely to have any organized medical service on account of their 
small size. In 873 larger plants which answered the inquiry form, only 46 reported 
a “complete” service, 64 an “incomplete” one and 365 an “emergency” one, leaving 
398 which failed to report provisions for any kind of medical service. In the 
physical examination of employes among smaller plants which the Philadelphia 
Health Council is now conducting, 1807 have been completed with a finding of 1.7 
per cent tuberculosis. In some instances 100 per cent of all employes have been 
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examined. Thus far factory workers as compared to office ‘and field workers have 
shown the miost defects especially of a serious character, and in some instances twice 
the rate of tuberculosis (5.2 per cent vs. 2.8, etc.). 


Dublin® has recently estimated that the life expectancy of the usual 
type of industrial worker is some eight years less than that of those in 
agricultural, commercial and professional pursuits, and that at least two 
years of this shortened span is due to the increased incidence of tuber- 
culosis. Possibly more important, but unfortunately less easily measured, 
is the tax of illness and of disability which is laid upon workers, much of 
which goes unrecorded. Dublin asserts that the problem of controlling 
tuberculosis is today largely concentrated in the industrial classes where, 
age period for age period, the death rate still remains two or three times 
higher than among the non-industrial groups from this disease. 


Lung Conditions Found in Industrial Health Examinations Given by 
Philadelphia Health Council, 1923-1925. (To June 11, 1925) 


Number.ohyemployese syne ees wae oe cee 4,642 

Number. examined ss,)aes dai ses seen enieens 1,807 (39 per cent.) 
Number with lung defects.............0006- 134° CJ Aue 
Number tuber culousey! vo. ee eee ea 31: CST. 7 sees 
Number with other lung defects............ 103°) Cc5.7 oa 


Hoffman‘ has pointed out that tuberculosis in some workers, such as those 
in the granite quarries of New England, produces a mortality rate (962.3) 
which is ten times that of the average. Harrington,* after years of critical 
observation in mine sanitation, strikingly portrays the concerted effort 
toward minimizing the dust dangers in mining work of all kinds and on 
the part of all concerned; but this is an attitude which accompanies the 
indifference to industrial hazards in many other trades and callings, and 
the remedy for which undoubtedly lies in education and is an affair, ap- 
parently, of such slow evolution as to require generations of time. 
Physicians and lay persons well know that certain individuals are pre- 
disposed to tuberculosis, that protracted periods spent daily in stagnant 
atmospheres at repetitive work without recreation periods are especially 
causative of this disease, yet such is exactly the combination of factors 
which obtains in the vast portion of the industries of the country today. 
The uninstructed and ignorant, the Negro and the foreign laborer are the 
leading ones in the manifestations of tuberculosis, yet any who are fa- 
miliar with industrial conditions well know that it is just these classes 
who are found employed at the dustiest, fumiest and otherwise most un- 
healthful occupations. Dust, gases and fumes compose a set of hazards 
which Hoffman has said includes over 12 per cent. of all wage earners. 
I cannot refrain at this point from pointing out the methods of diag- 
nosing silicosis emphasized by Watkins-Pitchford of South Africa in 
an article which we have just abstracted for the American Journal of 
Public Health® Nor can I refrain from mentioning Professor Collis’s 
conclusions’® from a comprehensive and recent statistical study that dusts 
which impair the vitality of the lungs actually do predispose to tuberculous 
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infection as well as other respiratory afflictions, and that silica dust exerts 
a peculiar toxic influence. 

The great stress laid upon the prevention of industrial accidents is most 
commendable and has actually resulted in a great decrease in their in- 
cidence, but Sappington?! recently found that in the Edison Electric Illumi- 
nating Company of Boston, which represents what he considers a typical 
experience in industry, sickness caused 20 times as many cases of absentee- 
ism as accidents and 7 times as much loss of time from work. Numerous 
similar reports have been published. 


Mote NWUSTRIAL TUBERCULOSIS TRANSCENDS 


Several authorities have been pointing out in the last few years that 
the hold-up in the general decline of tuberculosis is principally in connec- 
tion with industrial centers and with the entrance of youths into industry ; 
that is, that workers’ rates for tuberculosis are not decreasing concur- 
rently with the drop in tuberculosis rates in other relations of life. 

The reasons for this can be easily understood when looked upon by 
hygiologists whether physicians or lay sanitarians or experts in the various 
technical applications. 

(1) The indiscriminate hiring and placing of individuals without 
physical examination is one cause. 


Some years ago our!?2 analysis of the tuberculosis rates among different classes 
of employes as based upon the Census figures showed female telegraph and tele- 
phone operatives leading the list, with tobacco and cigar factory operatives (female) 
next, and stenographers and typists (both sexes) following next in order, in which 
groups tuberculosis caused 43, 40.5 and 37.8 per cent. respectively of all recorded 
deaths. This feature greatly stimulated the telephone companies to examine their 
new employes as well as to extend their general welfare program so that there is no 
question that no such rates exist among them today, but can we say as much for 
the cigar and tobacco factory operatives, stenographers and typists, etc.? 


(2) Lack of the investigation of remote causes of illnesses and ab- 
scences is another cause. Physicians in particular must give heed here. 

(3) Far too often, as pointed out by the recent New York Labor De- 
partment’s Bulletin on the health of the working child,'* the placement of 
juveniles in quiet indoor jobs during their years of adolescence is to be 
considered. It is another cause for the breaking out of tuberculosis. 
 Collis?® in his statistical conclusions emphasizes the lack of opportunity 
for healthy exercise with good wages in many callings, the aggregation of 
adults indoors with the probability of direct cross infection, and the fact 
that the conditions of young adult life which have not been specially 
favorable have produced a slower fall in the phthisis mortality rate than 
_at other periods of life. In this connection the very tendency of youths 
toward excesses after the hours of employment as a consequence of 
employment-inhibition contributes still further. 

(4) Job Psychology.—Rector® cites the conclusion of an able physician 
_ of long industrial experience that workmen seem to find their own physical 
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levels and that it is seldom a man applies for work for which he is not 
physically fitted, except in the beginning of diseases, such as Bright’s 
disease, heart disease, or hernia, but I believe this applies principally to 
newly introduced workers only. 

My own experience derived from years of hospital, dispensary and public indus- 
trial hygiene causes me to feel that most workers seek the same lines of work to 
which they have been accustomed, as long as they are able to work at all, and, the 
more steady ones, preferably in the same plants and the same positions, irrespective 
of the hazard which is present and has been definitely pointed out to them. Old 
associations, old bosses and foremen, combined with the necessity of having work 
brings about this condition irrespective of physical levels. 

(5) Tuberculosis is also a food or nutrition question based not on 
poverty but on ignorance and habits. A large percentage of the working 
population subsists too exclusively upon the so-called “poor man’s diet” 
which is notably short in vitamins and mineral salts, in roughage, in natural 
secretagogues and carminatives, while at the same time too rich in acid- 
formers and in concentrated things. All of these are in place of natural 
products which we are now finding have to be re-emphasized as plain 
forms of simple things like milk, eggs, grains, vegetables and fruits, meat, 
water, and simple condiments, and not the transformations, mutilations, 
amputations, elaborations, and quintessences which make up the food and 
drink of the present day table and dinner pail. 

(6) In the absence of medical supervision in thousands of plants there 
has grown up a sort of quasi-scientific health supervision fostered and 
directed by well-meaning but necessarily ignorant persons, ignorant because 
they have not been schooled in the fundamentals of hygiene and the 
methods of preventive medicine. Oftentimes these persons are called 
‘experts’ of one kind or another. They promote the strangest ideas about 
health protection, ventilation, deodorization, illumination, dust removal, 
control of poisons, etc., usually with a cleverly concealed but strong com- 
mercial background. Sometimes, I am sorry to say, there is an actual 
conflict on between chemists and physicians, between engineers and physi- 
cians, and between other skilled groups and physicians, on what constitutes 
health. ‘Too often the putting of workers to the limits of health toleration 
constitutes the regular conditions and requirements of employment, while 
methods of substitution or indeed prohibition of the use of pronouncedly 
dangerous methods are overlooked. The extent to which the working 
class is being humbugged by irregular practitioners of various cults, by 
nostrums, and by quackery is truly appalling, and needs only to be men- 
tioned as one of the greatest problems in this question of why industrial 
health is a tuberculosis problem. 

(7) Questions of cost naturally arise, yet, in such a hazard as poor 
illumination, it is found that correction costs very little, perhaps no more 
than one per cent. of the wages paid to workers and that enormous gains 
in production sometimes accompany.'4 7 

In 1922, the Metropolitan Life Insurance Company! claims to have saved 52,000 
lives as deferred claims having a value of $11,800,000 and at a monetary cost of 
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only about $2,600.00. This was through their extensive nursing and welfare program 
provided for policyholders. Measured in terms of lengthened life, this meant an 
average of eight and one-half years added to the life of Industrial policyholders. 


There is certainly no question but that health and welfare work among 
employes ts likewise a paying proposition. Anyone may use the idea; 
there is no copyright upon it. 

(8) It is often pointed out that the State is responsible for negligence 
in the matter of unhealthful working surroundings. But it is only nec- 
essary to call attention to the fact that in most states the official machinery 
set up for supervising the health of workers is of lay character entirely, 
untrained for the purpose, usually political in nature, and so limited in 
number of actual field inspectors that only a part of the scope of catas- 
trophe and accident prevention can be covered, though, at the same time, 
the complacent public thinks the State is doing fairly well even in a medical 
sense in respect to these matters. 


In a paper which is to appear in the August issue of the American Journal of Public 
Health, I have shown?® that 31 states, including many of the great industrial states, 
are today practically oblivious of the subject of industrial hygiene in official practice. 
That which is being done in the remaining 17 states will bear very little scrutiny, 
likewise, since no standards are set, as a rule, and practically every decision is left 
to opinion or to “adequate” provisions. Such provisions do not stand in law and 
can never be enforced in respect to any employment. Statutes and regulations must 
offer definite measurements to guide the employer. Furthermore in only 8 states are 
sanitary engineers employed; in only 6 states, industrial or accident physicians; in 
only 2 states, chemists; while some 6 states only have other trained inspectors for 
certain types of hygienic supervision. I found that occupational diseases are pre- 
sumed to be reported to labor departments in 9 states and to health departments in 
21 states, representing a total of 25 states altogether since four were overlapping 
situations. In hardly a handful of these states is anything done with or about occu- 
pational diseases after they are reported. Only 8 states reported occupational 
diseases to the Public Health Service during the first quarter of 1924 and of 
the total of 313 cases reported, 182 or considerably over half came from the state 
of Ohio alone. 

On the other hand we have reason to believe that states like Massachusetts and 
New York are prepared to handle the situation adequately, with New Jersey close 
up through the general excellency of its personnel for industrial hygiene supervision. 


During the year ending June 30, 1924, 87 cases of industrial diseases 
were reported to the Connecticut State Department of Health following 
a transfer of this matter to that Department. The annual report states, 
“we feel that the time has come for Connecticut to take a more accurate 
part in constructive industrial health work than has been possible in the 
past,” and the report urges the appointment of a special joint commission 
to consider the whole matter and report a program for the consideration 
of the legislature in 1927. Dr. Murray P. Horwood who conducted the 
survey of tuberculosis in Philadelphia® emphasizes the necessity for 
special efforts for the prevention of tuberculosis in industry,—“The cam- 
paign will have to enter the office and the factory more extensively than 
ever before.” Is it not an affair of Government lethargy? 
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There used to be an old tradition in this country that the Government, 
in its own operations, should set the example in respect to working hours, 
wages, and conditions of labor, which precedure might be followed by 
private endeavor in industrial and commercial lines, but that day has long 
since passed. We would today be a decadent nation if such were the 
case. It is our progressive and aggressive captains of industry who have 
seen the economics of the situation and have done and are doing the 
pioneer work. Such are likewise freely offering their experiences both 
to Government and to others to follow. Here health departments and health 
associations may find a treasure house which may easily enable them to 
act as clearing houses for educational purposes. 


SUMMARY AND SUGGESTIONS 


I think it is clear to any who investigate the underlying causes of tuber- 
culosis carefully that: 

(1) Tuberculosis exists to an unreasonable extent in the industrial 
group because of the ready lining up of a number of factors such as unfit 
individuals for job placements, unfit jobs for individual placements, unfit 
surroundings for many jobs, unfit housing and recreational facilities in 
industrial communities, and unsupervised sanitation and hygiene of the 
working hours. Industrial executives must believe in, and patronize their 
own industrial medical services to beget the confidence of employes. 

(2) The well-known causes of tuberculosis as well as of other diseases 
are found unusually prevalent in connection with much of industrial life; 
minimizing of conditions, indifference and unscientific methods of ap- 
proach must give way. 

(3) The knowledge and experience now at hand, particularly that 
worked out by leading industrial establishments which have recognized the 
full significance of competent industrial health and medical services, should 
be grasped by State and various health and welfare agencies, and spread 
over the more vast part of the industrial world which now knows little 
about the subject and practices less. Health supervision does not stop at 
the door of the workplace. 

(4) Asa suggestion, the author believes that local tuberculosis societies 
might well take the leading part in stimulating the organization of medi- 
cal and health supervision of industries and commercial establishments. 
Let them utilize the local medical society, the official health department, 
the district factory inspection service, the local manufacturers’ association, 
scientific and educational bodies, and various other types of influencial 
organizations and persons, not failing to include the various fonts of in- 
formation such as the local district nursing reports, social workers’ reports, 
hospital records, morbidity and mortality reports, etc. They should keep 
in mind always the remote as well as the immediate causes which lead to 
tuberculosis; here the social worker is invaluable. 

(5) Prevention of individual tuberculosis in industry, I think, lies 
in action along three lines: (1) A constant lookout for the common en- 
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vironmental hazards to health which usually requires only a simple checkup 
or observational survey using accepted standards for comparison; (2!) a 
rapid extension of the physical examinations of employes, the nature and 
scheme for which the Philadelphia Health Council and Tuberculosis Com- 
mittee*’ has explained so as to render it both ethical and unobjectionable 
on the part of all concerned; and (3) a constant inquiry into the causes of 
ordinary health complaints such as headache, dyspepsia, tiredness, etc., 
which are really the forerunners of diseases like tuberculosis, and should 
have their individual natures determined. The question is not one of 
tracing industrial tuberculosis back from the dispensary to the workplace, 
but preferably one of tracing industrial and personal health hazards for- 
ward into health complaints and nipping both before tuberculosis develops. 

On June 10, 1910, at the First National Conference on Industrial Dis- 
eases, held in Chicago at the call of the American Association for Tubercu- 
losis Legislation, Professor Henry W. Farnum of Yale University, then 
president, in his opening address, said: “In this warfare against indus- 
trial diseases we need the opinion of many different people. This is a 
warfare in which science, labor, business enterprise and government all 
unite.” 
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THE RELATION OF OCCUPATION TO TUBERCULOSIS 
IN CHICAGO 


By James A. Britton, M.D. ann Epwin B. BoLLMAN 


CHICAGO, eI LE. 


A GREAT deal has been written and said about occupation and its im- 
portance as a causative factor in the development of tuberculosis. A 
great many statements have been made and quoted from one year to the 
next until many of these statements have become traditions in medical 
literature. The views held by some of our observers of twenty years ago 
that a large percentage of all cases of tuberculosis were occupational in 
origin have been modified as being extreme, but even today in most com- 
munities and among the medical profession generally it is still believed 
that occupation is responsible for much tuberculosis, and especially is 
this thought to be true of any work in which dust of any kind is produced. 
It is the usual thing, not the exception, when a man goes to his family 
doctor and is found to be tuberculous to have the doctor immediately in- 
quire as to the nature of the man’s job. Even if there is no positive state- 
ment that the man’s job is responsible for his condition, it is at least implied 
that the man’s job was the direct cause of his disease. 

It has been customary to conclude that occupation was responsible 
whenever the tuberculosis rate was found to be above the average in any 
given group or community. This paper is given not as evidence for or 
against this proposition but simply to record some interesting observa- 
tions based on an attempt to determine the occupation of a large group of 
tuberculous individuals. 

In the history of all cases which come under the supervision of the Chi- 
cago Municipal Tuberculosis Sanitarium it has been customary to make a 
record of the patient’s occupation. The practice has been to record the 
statement of the patient and no attempt has been made. to qualify or sup- 
plement this statement. 

If statistics are of any value in helping to determine the relation of 
occupation to tuberculosis, it would seem that a summary of the Chicago 
records, because of the large number of cases handled, should indicate 
whether or not there was any particular relation between occupation and 
this disease. In order to avoid any possibility of error a large number 
of records were taken, but only those were tabulated in which the diagnosis 
had been confirmed by finding tubercle bacilli in the sputum. The tabula- 
tions which were utilized in this paper include 4791 consecutive cases ol 
open, active pulmonary tuberculosis. This group included both sexes in 
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the ratio of about four females to five males and almost all nationalities 
and races—the kind of mixed cosmopolitan group which one would 
ordinarily expect in any large city. Because of the fact that in Chicago 
tuberculosis is accepted as a community problem and the services of the 
Municipal Tuberculosis Sanitarium and dispensaries are given to those 
who have the disease, irrespective of their economic condition, at least 
fifty per cent of all those recorded are on a better economic level than 
those ordinarily recorded in public institutions. Appreciating the fact 
that the number of cases coming under any one employment would not 
necessarily indicate the relative prevalence of the disease in that group, 
those in charge of the study made an attempt to determine relative prev- 
alence by comparing the number of cases with the United States Govern- 
ment Census report as to the number of people in Chicago in the various 
groups or trades. By so doing it was found that among the males not 
only was there the largest actual number of cases among those classified 
as laborers, but this number compared with the actual number of men 
in this group in Chicago gave a higher rate than in any other group. The 
next largest number was that of male office employes, and yet according 
to the statistics the relative number was well down on the list. Among 
the employed females that appeared on our list over fifty per cent were 
listed as housewives. The next largest number among the females was 
classified as office workers, although in the percentage tabulations the rate 
among nurses, seamstresses and telephone operators was considerably 
higher than among office employes. 

In spite of the fact that rather careful and elaborate tabulations were 
made in order to bring out any relations which occupation could have to 
the development of tuberculosis, the outstanding thing in all of this work 
was that no definite relation could be shown with any degree of certainty. 
It became very evident that the ordinary history which was taken in cases 
of tuberculosis, which, as stated before, included the statement of the indi- 
vidual as to his occupation, did not tell the real story. In order to check 
the records of occupation a rather elaborate and detailed investigation was 
made in a limited number of cases showing the entire employment history. 
This special investigation included a record of the present age of the 
patient, the age at which he left school and the age at which he began 
work, and then a chronological statement of the entire occupational his- 
tory of the individual. This comparatively short investigation showed 
how little value could be attached to the usual and ordinary history state- 
ments regarding occupation. It is only the exceptional case where an 
individual has worked his entire employed life on one job in one place. 
The average individual changes a number of times. A few of our records 
will illustrate this particular point: 7 


No. 1—A man, 52 years old, was recorded as a laborer. Investigation showed 
he had worked as a laborer for only two years. Previous to that time, for 28 years 
he had been a gray iron molder, and had only left his regular occupation because 
he found the work was too hard for him. 
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No. 2—A man, 24 years old, was recorded as a sailor. The detailed record showed 
that he was a student in school up to the age of 20 years. After he graduated from 
a university he went to work as a mechanical draftsman. Shortly afterwards he 
found that his health was failing so he left his work as a draftsman and got a job 


on a lake boat because someone told him that sailing was a good way to regain his 
health. 


No. 3—A girl, 15 years of age, was recorded as an office clerk. The detailed 
record showed that she left school at 14 years of age, was immediately married and 
went to work to support her husband. 


No. 4—A woman, 27 years of age, left school when she was 17, and worked at a 
number of jobs, at none of which did she stay for more than one year, yet her 
record showed her to be classifred as the owner of a lunchroom. 


No. 5—A man, 53 years old, began work at 14 years of age, and in the entire 29 
years of his working life he had been employed only half the time. He worked at 
innumerable jobs, and yet his record showed him to be a waiter. 


No. 6—A man, 33 years of age, was classified as an automobile mechanic, although 
he had worked at this job for only two months. The other 12 or 14 years of his 
employed life he had been working at all sorts of laboring jobs. 


These few records that have been quoted are not exceptional. They are 
the usual type and serve to illustrate how difficult it is to determine a 
definite relation between any occupation and disability. 

While our largest actual and relative group was that of laborers, labor- 
ing is not a specific job but an aggregation of many jobs. If we took our 
statistics at their apparent face value the most hazardous occupation in 
Chicago is that of housewife. Taking these two groups, the job of 
laborer is characterized by irregularity, work and lack of work. The job 
of housewife is characterized by a continuous grind, every day, early 
and late, 365 days a year. 

An interesting case came to my attention a few days ago. A man, 50 
years old, a skilled mechanic contracted pneumonia and subsequently was 
found to have an active tuberculosis. He had always earned good wages 
and was seldom if ever out of a regular job. He had been able to save 
$3000. He had a family consisting of a wife and five children. Five years 
ago he took his savings and made a first payment on a house and lot in 
a nearby suburb. The balance of his debt he agreed to pay in monthly 
installments of $60. The maintenance of his new home was found to be 
-more than he had anticipated. The monthly payments became more and 
more difficult. There were many things about the new place requiring 
labor and material. While his regular job required only eight or nine 
hours a day he found it necessary to spend evenings, Saturday afternoons 
and Sundays working about his home. There seemed to be no end to 
the amount of work to be done. The money for food did not seem to go 
as far as previously. Life had changed to one continuous round of work 
and worry. The result was inevitable, not because of the man’s principal 
occupation but because of the accessory factors. 

A summary of our observations follows: 
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1. The usual record of occupations as made out on institutional his- 
tories is inaccurate and of no value. 

2. Inthe majority of cases even detailed records of employment do not 
furnish facts of sufficient relative importance on which to base a conclusion. 

3. Irregularity in employment with a consequent precarious economic 
condition is probably of more importance as a factor in the development of 
tuberculosis than regularity on most jobs. 

4. Lack of regular and sufficient rest from any cause is probably of 
more importance than the technical hazard of any job. 

5. From this investigation it appears that all so-called occupational 
statistics should be based not only on complete work histories of those 
cases studied, but that these occupational records to be of value must be 
studied together with the so-called accessory factors. 


A Stupy or 4791 Positive SputuM CASES OF PULMONARY TUBERCULOSIS REGISTERED 
WITH THE CHICAGO MUNICIPAL TUBERCULOSIS SANITARIUM DISPENSARIES 
witH REFERENCE TO AGE, SEX AND OCCUPATION 


TABLE 1 


Report of Positive Sputum Cases by Age 


MALE | 


FEMALE TOTAL 
AGE See = 

white |, 9% |¥€!| Total || white |,C,/¥2!) Total || White |,C24|7e!! Total 
14 and less 33 | 54-0) 38 43 | 11} 1 55 76 | 16} 1 93 
15-19 yrs. 142 | 13 | 0 | 155 || 220 | 34 | O | 254 || 362 | 47 | 0 | 409° 
20-24 ‘ 339 | 43 | 2 | 884 || 417 | 59 | O | 476 || 756 {102 | 2 | 860 
25-29 “ 412 | 50 | 1 | 463 || 404 | 41 | O | 445 || 816 | 91 | 1 | 908 
30-34." 404 | 47 | 1 | 452 || 278 | 28 | 0 | 306 || 682 | 75 | 1 | 758 
35-39 “ 416 | 47 | 1 | 464 || 189 | 24 | O | 213 |) 605 | 71 | 1 | 677 
40-44 ‘ 251 | 22 |:0 | 273 || 130 | 9 | 0 | 189 || 381 | 31 | 0} 492 
45-49 ‘ 214 | 15 | O | 229 69 | 4,0] 73 |} 283 | 19 | 0 | 302 
50-54 ‘ 133 | 9} O | 142 43! 0/0] 481] 176) 91} 0} 185 
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TABLE 2-A 


Report of Positive Sputum Cases of Pulmonary Tuberculosis Registered with the 
Chicago Municipal Tuberculosis Sanitarium Dispensaries, by Occupations—Male 
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TABLE 2-A+—Continued 


Gas Meter): Readerss.5. 2c. aie 
Investigator. Avie. vasa Meee 
Newspaper), W Orkin Wise pic eee 
Paper: Hanger vcctor 
Rhysician.ns «aes ca sae cca Marea 
Religious. Workersiu.acgs ereee on 
‘anhersvr eas 
Usher. 


Adjuster jiu 
Advertiser i: iar a7 save te ee 
ATCHILGCE Ji, anrivie hanes ay pe ee 
Bill Poster Mo foeectent 4 tees 
Blaster eer tas Pee ee 
Boat: Burders swe darsuniale mere 
Brickmakey fishies ake oo ewe 
Bridge) Operator vw 2eaeae deere: 
Brushy Maker a.0sve. pees ee ee 
Butler Miu tee scat Aoi aa 
Business Agent. . . 


eecocwrereeceeeeeeeceese 


e e@eeeecereseceese 


Pb ek ek peek eek ek et et et bet KD DD DRO DO HO NCO LO LO PO 


Hotiseman:.)..) ge eee ee 
Labor ‘Organizer;.2s2e33 ee 
Lather 7a 2, 
Locksmith. . , 
Miner. ... 

Optical 
Playground /Attendanty yao 
Roofer. . 6:2 <0es Ree ee 
Scale. Testersapage3 Jc ditale tain 
silver Plater ...55.005 sen eee 
Train Dispatcheraee ae eee 
Typewriter Repaiters....5 ses eeee 
Water Tenders Je.233 2000 ee 


eevee eeceoer eee eee eee ee 


os #©eeeceeeeeee ee ees 


eeeecerceere ee eee eee ees 


TABLE 2-B 


Report of Positive S putum Cases of Pulmonary Tuberculosis Registered with th 
Chicago Municipal Tuberculosis Sanitarium Dispensaries, by Occupations—Female 
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Comparison of the Number of Known Open Cases of Pulmonary Tuberculosis 
Registered with the Chicago Municipal Tuberculosis Sanitarium Dispensaries 
with the Number of Persons in Certain Occupations According to the 

United States Government Census Report for 1920 
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TUBERCULOSIS PREVENTION WORK IN 
A LARGE PLANT* 
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PitTspuRGH, Pa. 


In industrial health work there are two outstanding factors on which 
will depend largely the results attained, and this applies particularly to 
any program for the prevention of tuberculosis in industry. The first of 
these is the confidence that employes must have in the medical department 
or company physician of any plant, which can only be attained gradually 
and the attainment of which often requires much patience on the part of 
the physician. The second factor is that the management of the plant 
must show marked interest and co-operation relative to the health of their 
employes in order that the greatest good may be accomplished. 

The interest shown by employers in this regard has been very much 
increased in recent years, dating particularly from the time when our com- 
pensation laws were passed. These laws made it necessary, especially 
for large corporations, to maintain medical departments for the care of 
injured employes instead of sending them outside of the plant for medical 
attention. Having these physicians at the plants has led in many cases 
to the introduction of physical examinations to determine a man’s fitness 
for the work he was supposed to perform. This has protected the em- 
ployer, the man and his fellow workmen because it sometimes discloses 
physical impairment which might cause a man to lose control of a ma- 
chine, thereby resulting in possible injury not only to himself but to his 
fellow workers. This is also of importance in the finding of beginning 
cases of tuberculosis, or of old cases showing some activity and perhaps 
having a positive sputum who would be a real menace among their fellow 
workers. A careful physical examination at time of employment is the 
most important single thing that any plant can do in the prevention of 
tuberculosis among its workers. 

It is not right that these applicants in whom tuberculosis is discovered 
be simply refused employment for they immediately apply somewhere else 
where a physical examination is not made, perhaps another plant or store, 
and are still a walking menace to all with whom they come in contact. 
Further they do not receive proper advice and treatment, and it is often 
only a question of a few months until they are too far advanced to do any 
work. As we have been appointed a clinic by the Pennsylvania State 


* From the Westinghouse Electric & Manufacturing Company, East Pittsburgh, Pa. 
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Department of Health, we are able to make out applications for these cases 
if they are willing to go to one of the state Sanatoria, provided they are 
eligible for admittance; and, in some instances we have even helped them 
to return to their own states where they may receive treatment. This advice 
is generally taken kindly by applicants, our greatest difficulty being with 
boys 16 or 17 years of age, as a rule sons of employes who are pre- 
tubercular and whom we cannot offer suitable work. It requires consid- 
erable explanation to their parents, especially if of foreign extraction, for 
they do not seem to understand the importance of their children’s health 
at this age. 

When any afflicted person does return to us after treatment and is able 
to work, he is given suitable employment because an employe of this kind 
is usually very grateful, and we feel we have gained an employe who is 
apt to remain with us. 

In the Westinghouse plants there is maintained by the employes, with 
considerable help from the management, a Sick Benefit Association and 
each employe is urged to join, about 95 per cent. of our employes being 
members. A physical examination is required. During 1923 the number 
of rejections on account of physical disability in this department averaged 
approximately 6/2 per cent of the number examined. Of these, 28 per 
cent were found to have some chest involvement although the large per- 
centage were able to do some work under suitable conditions. 

On the part of the new employe there is no objection to this physical 
examination. A great many who are at first rejected for insurance are 
allowed to work and are re-examined from time to time to see if they are 
standing up, and also to see whether or not they may eventually be eligible 
to membership in our Sick Benefit Association. 

Such industrial plants as have facilities for making physical examina- 
tions of their employes, free of cost, will soon discover that more and 
more of their workers will come to the Medical Department for periodic 
examination. In our group of approximately 22,000 we are called upon to 
make from 300 to 400 such examinations each month, sometimes at the 
request of the employe himself, or perhaps at the suggestion of his super- 
intendent, foreman, or some fellow worker. This, we feel, is leading to 
periodic physical examinations of all workers which is what we should 
strive for. 

In order to have employes become interested in their own health, dur- 
ing the past few years we have been making Wassermann tests, urine 
analyses and blood pressure readings of those who so desire, and a great 
many have taken advantage of the opportunity. In this way not only are 
many cases of primary trouble caught, but often a physician discovers 
something else which should be brought to the attention of the man or 
woman. We feel that such contact is the beginning of voluntary periodic 
examinations and will ultimately result in their asking for such and for 
more complete examinations since most of those examined have done so 
whenever any sign of trouble has been found. Of course, no treatment 
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is given to any of these cases; but duplicate reports are handed to them 
and they are advised to report to their own family physician for treatment. 
Often their physician has been called on the telephone and advised as to 
the case. A plant physician must work with the physicians of the locality 
where the plant is situated in order to accomplish any health program 
which will benefit both the employer and employe. This, I feel, is most 
important and will add ereatly to the prestige of the plant’s medical 
department. 

When a case of tuberculosis is discovered among our workers or their 
families, immediate steps are taken to have the person admitted to either 
a State or private institution for treatment. At the same time the other 
workers that are in close contact are examined. The other members of 
the patient’s family, if he or she is married, are also brought in for exam- 
‘nation. In several instances we have sent one or two children with the 
employe to the sanatorium. 

In the treatment of tuberculosis there is nothing which is more essential 
than contentment of mind of the patient, and in this plant management can 
play a most important part in helping to provide, in case the employe is 
married, sufficient support for his family while he is away. This may be 
done in part by Sick Benefit Association, as well as by providing work 
for other members of his family or by helping the family in a material 
way. A man who knows that his family will have a roof over their heads 
and have sufficient food and clothing, will go away contented and will 
recover in much less time. 

It is not enough for the employer to stop at this but the man should be 
visited {tom time to time either by the surgeon of the plant or by a 
representative of the plant management. This makes the employe feel 
that someone is interested in him and there will be nothing that will raise 
his morale more and tend to keep him at the sanatorium until he is really 
able to resume work. One of the most frequent excuses for leaving a 
sanatorium is home-sickness; and if employers would keep in touch with 
employes who are in such institutions a great many more men and women 
would return to industrial ranks able to be self-supporting. 

Having, personally, had experience in a sanatorium, | remember the 
comments which were heard aiter a representative of a man’s company 
visited him, the number who said they wished someone would come from 
their companies to see them and what a wonderful company it must be 
which would send a man to see an employe who might be there. This 
kind of work will tell in cutting down the labor turnover of any industrial 
concern and will attract men to them, repaying itself many times, not 
only from a humanitarian standpoint but from a strictly business basis. 
This is not possible for small plants; but, it is within the power of any 
plant to afford their employes a knowledge of where they may receive 
advice and treatment. Tuberculosis causes a greater loss of time, and, 
of course, production—than any other single disease in early middle life 


in industry. 
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Education of our employes concerning tuberculosis has been going on 
for the past seven or eight years and no longer is it a hidden disease which 
everyone is afraid to mention. Talks are given to small groups from 
time to time, illustrated with lantern slides, and placards are placed on 
bulletin boards; the plant magazine is used for suitable articles and occa- 
sional letters are written to all superintendents and foremen calling their 
attention to the importance of finding tuberculous cases early, in order that 
the afflicted person may undergo treatment and the time of disability be 
shortened. This latter feature has been very helpful as departmental 
heads are constantly sending employes showing any signs of not being 
well to the Medical Department for examination. Formerly, there was 
often a hesitancy on the part of employes about going to a sanatorium for 
treatment and they tried to put off going. This has been overcome by 
having photographs taken of different sanatoria and allowing the employe 
to take them home and show them to his wife or family so that all would 
understand just what kind of place it was to which he or she was going. 
We have also arranged when a worker goes to a sanatorium to have one 
or two other employes from the shop go along, paying their wages and 
expenses, so that when these fellow employes returned, they would tell 
their friends in the shop what a wonderful place a sanatorium is. Our 
employes whose tuberculosis has been arrested, are returned to work and 
are walking delegates for preventive medicine. They spread this gospel 
of restoration throughout the plant. We feel very strongly on sanatorium 
treatment, because our records show that cases which go away lose only 
about one-half the time lost by those who stay at home for two or three 
months and who finally perhaps then go to a sanatorium. Hence, we try 
to place all our cases either in private or state institutions. 

When the time comes to resume work, care should be exercised to see 
that the work is not too heavy, that it is not a night shift, that it is not in 
a group where wages depend on the amount done. At first an employe 
must feel happy that he is able to resume work at all and should not en- 
deavor to strive unduly for high wages. The non-observance of this alone 
has caused some of our employes to break down again where otherwise 
they would have been able to continue working, perhaps for years; and the 
second time it took them much longer to get back to where they were, and 
some of them have never been able to resume work. Regular hours, with 
no overtime, are essential. The particular place where tuberculous em- 
ployes work should be well ventilated, and it is often advisable for these 
employes, when they do resume work, to work say one-half time for the 
first month. 

As to the kind of work which they should do, the ideal work is in the 
open air. As this is often impossible to procure, care should be exercised 
by the plant physician in the selection of a job, and this varies much 
depending on the industries in question. A great deal more hinges on the 
physical exertion required for the work than on the type of work or its 
surroundings. The amount of work which a man should do may, of 
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course, be increased as he becomes accustomed to it, and as his general 
condition will permit. | 

Any person resuming employment after being away on account of a 
tuberculous condition should be examined either by the plant physician 
or by his own physician once every month for the first six months, and 
then once every six months for a period of years in order to be sure that 
he is not overtaxing himself and allowing a possible return of his previous 
trouble. One of the most difficult things we have to do is to make our 
tuberculous employes realize the necessity of these examinations. If they 
feel all right they do not think there can be anything the matter, and unless 
there is a close follow-up of all these employes from time to time, there 
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will be found some who have overdone it, and it will be necessary for 
them to quit work again. 

The accompanying chart shows our record in the Pittsburgh District 
during the past four years and the reduction in the number of cases found, 
we believe, is due to the following: . 


1. To the examination of practically all new employes; thereby 
removing possible sources of infection from the shop. 

2. To the education of employes, thereby giving them a better 
understanding of tuberculosis. 

3. To the investigation of all cases of absenteeism, and to the 
insistence, if employes are found to be sick, upon proper medical 
attention. 
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4. To the examination of a great number of employes periodically. 
9. To the co-operation of superintendents and foremen. 
6. To the examination of employes returning to work after illness. 
The final results in these cases cannot as yet be given, but the total per- 
centages over the four years as indicated in table 1 show that 25.4 


TABLE 1 


Total Per- 
number cent- 
1921 1922 1923 1924 of cases ages 
Tuberculous employes returned 


to work and still working... 28 13 8 6 55 25.4 
Tuberculous employes returned 
and later left service....... 12 4 3 0 19 8.8 


Tuberculous employes left serv- 
ice. Able to work but de- 
sired change of occupation. 


Went to native country..... eo 10 6 9 50 23.0 
Tuberculous employes still un- 
Mere ereatitient, (oi. sic sss 20 7 12 24 63 29.4 
Tuberculous employes died.... i 3 8 6 29 13.4 
Bote Ler tN Uo heres 4 et oa Cad 97 a % 45 216 100.0 


per cent of tuberculous employes have returned to work and are still work- 
ing, 8.8 per cent returned to work and later left the service of the company, 
23.9 per cent left the service before returning to work either to accept 
other work or to go to their native countries. The majority of these cases 
were in good condition as our Sick Benefit Association has no limit in 
the length of time of disability and it would be rather difficult for us to 
drop an employe except when he is given a rather large lump sum settle- 
ment or else feels he can do some work and earn a living for himself. 
Twenty-nine and four tenths per cent are still under treatment while 13.4 
per cent have died. 

In 1921 due to the interest which the Westinghouse Electric and Man- 
ufacturing Company had taken in tuberculosis work among their employes, 
the Pennsylvania State Department of Health, as already stated, saw fit 
to establish a State Dispensary for Tuberculosis in our East Pittsburgh 
Plant. This increased the confidence of our employes a great deal and it 
has enabled us to keep in closer contact with our tuberculous employes by 
knowing exactly when they are admitted or discharged from a sanatorium; 
while if an employe is at home, he reports at frequent intervals for an 
examination. In this way we have very complete histories of our cases. 
Employes’ own physicians very often send thei to our clinic for examina- 
tion if tuberculosis is suspected. 

Due to the fact that the Pennsylvania State Health Department has 
done so much for us in taking care of our tuberculous employes our 
Company in 1923 built a cottage at the Cresson Sanatorium, Cresson, Pa., 
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and presented it to the State. This, also adds to the feeling among our 
employes that the management is interested in their welfare. 

Industry should take advantage of all agencies engaged in the preven- 
tion of sickness and co-operate heartily with them. Every day in going 
into the cause of accident we find the employes’ underlying physical con- 
dition to be the direct cause of an accident. 

If industrial concerns co-operate with the National Tuberculosis Asso- 
ciation and its affiliated organizations, with municipal and state health 
departments, there can be much done in saving the enormous loss of man- 
power and woman-power to our country and of keeping employes produc- 
tive units of society. 


LABOR’S FIGHT AGAINST TUBERCULOSIS 


By GerEorGE M. Price, M.D.* 


New York City 


WorKERS are intensely concerned in the warfare against tuberculosis. 
They are and should be in the front trenches in this war, for, while tuber- 
culosis is no respecter of class and does not spare any part of the popula- 
tion, it is among the industrial population that its ravages are most notable. 

Tuberculosis has been called, rightly so, an industrial disease, a disease 
of the masses. Hence, in the fight against it, workers should have taken 
the lead and have been in the foremost ranks. Indeed, the workers and 
their organizations did wage a relentless and telling fight against it, but 
not perhaps directly. 

The decline in the tuberculosis rate among the population during the 
last decades surely is due in large measure to the success of the workers’ 
organizations in improving economic conditions. By shortening the hours 
of labor, labor organizations have directly reduced the fatigue which is 
so great an etiological factor predisposing to this disease. By raising 
wages, they have gained a higher standard of living, are enjoying improved 
housing and better food, and are thus again fortified in the fight against 
tuberculosis. 

However, much as has been done by labor organizations in the improve- 
ment of economic conditions and thus, indirectly, to help in the fight against 
_ the disease, comparatively little has been done to bring the ranks of labor 
into the direct educational, preventive and curative phases of the fight. 
_ Few labor organizations are known to care for their tuberculous members. 
Only one or two organizations are known to have sanatoria for this pur- 
pose and but few give cash or other benefits to their members sick of this 
disease. Examples of workers’ institutions are the Jewish Consumptives’ 
Relief Society Sanatorium at Denver, the Printers’ and Pressmen’s Homes 
' in Colorado, and the Workmen’s Circle Sanatorium at Liberty, N. Y., 
largely maintained by workers and their organizations. 

On the whole, the active participation of labor organizations in the 
propaganda against tuberculosis and in the care of their sick members is 
as yet negligible. The more then is it pleasing to note that one large 
labor organization, affiliated with the American Federation of Labor, and 
counting over one hundred and fifty thousand members, has within the 
last ten years done valiant service in directly combating tuberculosis. I 


* Director Union Health Center and Joint Board of Sanitary Control, New York, 
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refer to the International Ladies Garment Workers’ Union and the tuber- 
culosis benefit which this Union has introduced and maintained during the 
last ten years. ; 

More than twelve years ago, as a result of the joint sanitary control 
exercised by the employers’ and workers’ organizations, through the Joint 
Board of Sanitary Control, over the 3600 factories in the women’s garment 
trades in New York City, a campaign was inaugurated for a health control 
of the workers in addition to the already established sanitary control of the 
shops. After a few years such a scheme was established, one which is 
unique among labor organizations and which is of interest to all those who 
are trying to bring about the control of tuberculosis. 

Briefly stated, the health control of the workers has been developed as 
follows: (1) health education; (2) exclusion of new tuberculous work- 
ers from the Union; (3) a tuberculosis tax on all members of the organiza- 
tion and establishment by the Union of a tuberculosis benefit, taking 
tuberculous workers out of the shops, sending them to sanatoria and super- 
vising their health; and (4) establishment of a Health Center in which 
members of the Union may undergo a periodical physical examination. 


HEALTH EDUCATION 


Twelve years ago an intensive education campaign was inaugurated and 
has ever since been waged through the International Union and the various 
locals connected with it. The inspiration and directive force in this cam- 
paign was and is the Union Health Center, which under another name, 
has been in existence for twelve years. The Union Health Center, 
which is at 131 East Seventeenth Street, New York City, was built by 
the International Ladies Garment Workers Union in New York City 
and maintains a large number of general and special medical clinics as 
well as a large dental clinic. All health educational work is centered here. 
It consists of the distribution of posters, leaflets, booklets and other educa- 
tional material among the workers, also of noon talks in the shops and — 
“health nights” and classes at the Center. Much attention is paid at the 
Center to distributing proper health information and giving advice to 
members on all health matters. 


EXCLUSION OF NEW TUBERCULOUS MEMBERS FROM 
THE UNION 


Beginning in 1913 with one local, of 5000 members (the Pressers), and 
later, in 1916, adopted by the whole International Ladies Garment Work- 
ers’ Union throughout the States, a rule was established that no person 
might enter the organization without a previous physical examination and 
a health certificate showing that he or she is free from pulmonary tuber- 
culosis and other active infectious diseases. During the last twelve years 
more than 36,000 candidates for membership in the Union were examined 
in New York City alone and of these 40 persons with active pulmonarv 
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tuberculosis and positive sputum were rejected. A great many of 
those who were suffering from tuberculosis in a milder, inactive form, 
have had their admission to the Union postponed until their disease was 
arrested or cured. 


TUBERCULOSIS TAX AND TAKING TUBERCULOUS 
MEMBERS OUT OF THE SHOPS 


In addition to the examination of candidates, there were about 35,000 
examinations made of members of the Union in New York City during 
the last ten years. Five hundred members of the Union have been found 
suffering from active pulmonary tuberculosis and have been taken out of 
the shops, tuberculosis benefit paid to them, either in cash or in the form 
of payment of their board and lodging at a sanatorium or boarding-house 
in Liberty, N. Y., or some other place, by the Union, for a period of ten 
to twenty-five weeks. During the time that the members were in sanatoria 
or boarding-houses, they were under medical supervision and were not 
permitted to return to work before their disease was arrested. 

One local, that of the Pressers, with 5000 members, took care of 129 
cases of active pulmonary tuberculosis within the last ten years. 

The special tuberculosis tax of the International Ladies Garment 
Workers’ Union is one dollar per member per annum. Some locals charge 
their members an additional dollar per annum. 

Out of the funds collected through this tax, the Union pays for physical 
examination of its members, including X-ray, and pays either a cash bene- 
fit of from $250 to $300 to each tuberculous member, or the sum of $500 
to $600 for a sojourn in a boarding-house or sanatorium. At one time, 
_the Union contemplated building its own sanatorium and indeed acquired 
ground at Otisville, N. Y. However, conditions during the war interfered 
with the building of the sanatorium and later it was found too expensive 
a proposition. 

The tuberculosis fund is administered by each local separately through 
a relief committee, which has full charge of this benefit. 


THE UNION HEALTH CENTER 


As already mentioned, medical clinics were established in the trade as 
early as in 1912, and later the movement crystalized in the establishment 
of the Union Health Center with its own building and complete medical 
and dental equipment. This Center is entirely an affair of the workers, 
kept up by the locals of the Union and is on a co-operative, self-supporting 
basis. The Center, during 1924, examined over 10,000 members of the 
Union in its Medical Clinics and treated over 5,000 in the Dental Depart- 
ment. The total budget of the Center for 1924 was about $110,000. 

As to the incidence of tuberculosis among the women’s garment work- 
ers, we have found the rate much smaller than that which was estimated, 
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on the basis of their examination, by Dr. H. R. M. Landis of the Henry 
Phipps Institute of Philadelphia, and Dr. J. W. Schereschewsky of the 
U. S. Public Health Service in his investigation in co-operation with the 
Joint Board of Sanitary Control in 1914. According to Dr. Schereschew- 
sky, the tuberculosis rate was 3.11 per cent among the males examined 
and 0.9 per cent among the females. Dr. Landis found a still higher 
rate. However, our own figures show that there is approximately 1 per 
cent incidence of pulmonary tuberculosis among the women’s garment 
workers. There is a greater percentage of persons suffering from fibrosis, 
asthma, emphysema and chronic bronchitis. 

These workers are mostly Russian and Galicean Jews, Italians, Polish 
and Russian Slavs, with about 10 per cent of native colored workers. 
Few workers are under twenty years of age and only among the pressers 
and finishers do we find persons of over fifty years. 7 

During the last ten years there has been a noticeable reduction in the tu- 
berculosis rate among these workers, undoubtedly due to the campaign 
against the disease which this labor organization has been waging and, of 
course, also to the general reduction in the tuberculosis rate throughout 
the country. 


A NOTE ON THE CONTRIBUTION OF THE TUBERCU- 
LOSIS HOSPITALS AND SANATORIA TO THE 
DECLINING TUBERCULOSIS DEATH RATE 


By Louis I. Dustin, Pu.D.* 


New York 


THE writer has made a sincere effort to prepare for publication the ad- 
dress which he presented at the Minneapolis meeting of the Association. 
He has finally concluded not to estimate at this time the contribution of 
the sanatoria and hospitals in the decline of the tuberculosis death rate. 
The reason is that data for a reliable estimate do not exist. Only a few 
institutions have kept the necessary records of their cases, covering the 
period of treatment and the years after discharge. A number of them 
have enjoyed marked success in their work. Thousands of patients in 
various stages of the disease have passed through them and have been 
restored to health and activity. But, these results may reflect only the 
achievement of the best equipped and managed of the institutions and may 
not at all hold for the rank and file. While it is very tempting to gen- 
eralize the experience of the successes, it is more scientific to base an 
important conclusion on facts. The time has come when even reasonable 
assumptions must give way to careful analysis. 

Four years ago, at the writer’s suggestion, the National Tuberculosis 
Association attempted to collect data on the after-history of patients dis- 
charged from sanatoria. A simple and effective record system was estab- 
lished, record forms for the follow-up of patients were distributed among 
sanatoria, and the Statistical Service of the Association offered to tabulate 
the records turned in by the institutions each year. A number of sanatoria 
responded enthusiastically and have since maintained the follow-up system 
suggested. The co-operation received from many of the institutions, how- 
ever, was so meager that the work was discontinued before it was possible 
to determine whether the expenditures of money and of effort were justified 
by the results. It is the writer’s opinion that this plan should be revived 
as an integral part of the service of the National Tuberculosis Association. 
He is informed that the Association is ready to re-establish this service 
whenever a large number of sanatoria and tuberculosis hospitals express 
their willingness to institute this form of record-keeping and keep in 
touch with their discharged patients. Until this is done and the plan is 
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again in working order, nothing will be gained by attempting estimates 
on the achievement of a mere handful of institutions. In the United 
States, seventy thousand beds provide care for over one hundred thousand 
tuberculous patients annually. Tuberculosis hospitals and sanatoria erected 
at a cost of hundreds of millions of dollars represent one of the chief 
agencies in the campaign against the disease. Yet, hardly any machinery 
has been provided to make possible an evaluation of the work that is done. 
This condition must be rectified, and it is the writer’s sincere hope that 
this deficiency will be made good in the near future. 


RECENT CHANGES IN LEADING CAUSES OF DEATH 
AND THEIR BEARING ON TUBERCULOSIS 
HOSPITALIZATION _— 


By Gopias J. Drotet* 


New Yorx City 


THE use of tuberculosis sanatoria and hospitals, and the demand for 
their beds, must naturally depend upon the number of tuberculosis cases 
in the community. 

It is now common knowledge in the United States that the “captaincy 
of the men of death,” held by the tubercle bacillus until recently, has now 
passed into the hands of those infectious and degenerative conditions 
whose effects culminate in heart disease. A measurement of this change, 
and an appreciation of its portents, are necessary for any tuberculosis 
authority to consider in planning the present and future use of tuberculosis 
hospitals. 

This measurement of the recent changes may be made through a study 
of the classification of the leading causes of death in the United States 
in the years 1910 and 1922, as shown in Table 1. 

In 1910, the death rates prevailing in the United States registration area, 
according to the Bureau of the Census, indicated that, among the 92,- 
000,000 inhabitants then living in the entire country, 1,380,000 deaths of 
all kinds took place, with the causes in the order named: tuberculosis, 
first, with 147,627 deaths; diseases of the heart, second, 146,705; pneu- 
monia (broncho and lobar), third, 136,555; typhoid fever and diarrheal 
diseases, fourth, 130,097; chronic Bright’s disease and nephritis; fifth, 
91,345; cerebral hemorrhage and diseases of the arteries, sixth, 87,654; 
accidents and homicides, seventh, 83,040: congenital debility, premature 
births, eighth, 75,659; cancer, ninth, 70,123; all other causes, 411,000 
deaths. 

Between 1910 and 1922 tremendous changes in health conditions took 
place in America. Both the great war and the influenza pandemic reached 
us, bringing with them their death toll. In spite of these disturbing events, 
the nation-wide campaign for the spread of health education and the 
betterment of living conditions, though interrupted, was continuously 
making its influence and importance felt. 

In 1922, with the nation’s population increased by 17,000,000 to a total! 
of 109,250,000, the total deaths in the entire country—on the basis of the 


* Statistician New York Tuberculosis and Health Association. 
With acknowledgments to Miss L. M. Dorr for assistance in the compilations. 
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rates in the registration area, then already 85 per cent of the population— 
were nevertheless cut to 1,290,000, or 90,000 fewer than twelve years 
before. 

The great number of valuable lives saved can be better estimated if we 
notice that, had the death rate of 1910—which was 14.96 per thousand 
population—prevailed in 1922, instead of the 11.88 rate of that year, we 
should have had 254,039 more deaths than actually took place, a gain, 
therefore, in a single year, of more than a quarter of a million lives. 

In 1922, instead of a list with tuberculosis at the top, we find that the 
leading cause of mortality in the United States was diseases of the heart 
with 181,352 deaths. Cerebral hemorrhage and diseases of the arteries, 
sixth on the list in 1910, was now second, with 116,896 deaths. Pneumonia 


Table I~LEADING CAUSES OF DEATH IN THE UNITED STATES* 


YEAR 1910 

(U. S. populaton: 92,267,080) 
Registration Area Deaths in 
1910 List — 4! -_—-\ Entire 
Order Number Cause of Death Deaths Rate+  U.S.t 
1 28-35, Tuberculosis, All, Forms i) seeucee > ae 86,309 160 147,627 
2 77-80; Diseases of the Heartt..(c40) 24 sue 85,489 159 146,705 
3 91,92 ' Pheumonias! 000, ere eeea ee ee ea 79,524 148 136,555 
4 1,104,105 Typhoid, Diarrhea, Enteritis......... 75,853 141 130,097 
5.8 119120) Bright’s’ and)\Nephritiseay. 7. ne ee 53.000 99 91,345 
6 64,81 Cer. Hemorrhage, Dis. of Arteries... 51,358 95 87,654 
7 164-186 Accidents: and’ Violences:.7.7 othe: 48,606 90 83,040 
8. 150-152a Congenital Debility, Premature Birth 44,073 82 75,659 
9 39-45!) Cancer bien cas ehteenaiee mene 41,039 76 70,123 
10 Other! Causes (00000 sean tear .... 239,831 ° 446.) 410 oan 
All- Causes: iii. me ee 805,412 1496 1,380,316 

YEAR 1922 

(U. S. population: 109,248,393) 
Registration Area Deaths in 
1921 List ———_———_ Entire 
Order Number Cause of Death Deaths Rate+ U.S.¥ 
1 87-90... Diseases of) the) Heart)... cc.osh0. 28 154,495 166 181,352 
Z 74,91 Cer. Hemorrhage, Dis. of Arteries... 100,188 107 116,896 
S100 TOM APG enimoniagiiy. ee were ay args wlelencene 95,164 102 111,433 
4 31-37) Fubereutosis/ HAL) Porm ..'0. 2s Si ies 90,452 97 105,971 
§ (9 128,.129. Bright's land/iNepiiritis, peice sve ne 82,518 88 96,139 
6 34D) Cane er ia ee Ma lteueas Ot. ky taints 80,938 87 95,046 
7 175-203), -Accidents,)) Homicides wi an. ae ioe 73,051 78 85,214 
8 159-161 Congenital Debility, Premature Birth 67,808 73 79,751 
9 1,113,114 Typhoid, Diarrhea, Enteritis......... 43,854 47 51,347 
10 Clther Causes isle eile Je air aie 313,395 336 367,075 
AT Cases aati nts ete 1,101,863 1181 1,290,224 


{Death rate per 100,000 population. tOn basis of rate in Registration Area. 
*Compiled from Reports United States Census Bureau by Research Service, 
New York Tuberculosis and Health Association. 


remained third, with 111,433 deaths. Tuberculosis, until then the out- 
standing cause in loss of life, was relegated to fourth place, with 105,971 
deaths. Chronic Bright’s disease and nephritis remained in fifth place, 
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with 96,139 deaths. Cancer, ominously rising, moved from ninth place to 
sixth and took a toll of 95,046 lives. Accidents and violence remained in 
seventh place, causing a loss of 85,214 lives. Congenital debility, pre- 
mature births and malformations, mostly among infants, remained eighth 
on the list, with 79,751 deaths. Typhoid, diarrhea and enteritis—filth 
diseases whose death hold is being steadily loosened in this country— 
moved down to ninth place from fourth, and took 51,347 victims. Various 
other causes of mortality accounted for the remaining 367,000 deaths. 


CHANGES IN NEW YORK CITY 


The great change in leading causes of death over those of a few years 
ago is still more noticeable in New York City, where perhaps we may 
already see the conditions that will be general, in a few years, throughout 
the United States. In that metropolitan area, at present, with its most 
intensive form of town life, changes and tendencies in leading causes of 
mortality are found in the same direction as noted in the United States fig- 
ures, though perhaps to a heightened degree. Tables 2a and 2b show the 
recent changes in causes of mortality in New York City, especially between 
tuberculosis and heart disease, and Chart 2 illustrates the same situation. 

Between 1910 and 1924, the number of tuberculosis deaths in New York 
City fell from approximately 10,000 to 5,600—even while the population 
was increasing by more than a million—while the deaths from heart dis- 


Table Ila—NEW YORK CITY—DEATHS FROM TUBERCULOSIS AND 


HEART DISEASE* 
Tuberculosis Organict 


Year Population All Forms Heart Disease 
EOS oe VEO ESS I 3,446,042 9,630 » 3,858 
BRPOR ENON. ee ah.) wis bo ohare abe de 4,785,190 10,074 6,870 
LORE) SORES MI Reema 5,663,980 74135 11,342 
ns facia a sts 6,015,496 5,587 15,134 


*From Reports, Bureau of Records, New York City Department of Health. 
FOrganic Heart Disease, 1921 International List No. 90. 


Table IID—NEW YORK CITY, LEADING CAUSES OF DEATH IN 
1910 AND 1924 


Year 1910 Year 1924 
Order Deaths Rate Cause of Death Deaths Rate Order 

Poe 220  Broncho  and,.Lobar Pneumonia......... 9,152 |e PAR 7 
Uae Liuberculosis,. All FOr. 2.5. .5 + .6sic0 6 5,587 93 «4 
or) 8,350 Ly mLyisedses OF tHe Hearty. sweets. ec eke bbe20 2636 641 
4 6,928 145. Typhoid, » Diarrhea, Enteritis: ioc... 1,451 24 9 
Pees) eS aright’s and) Nephritis: 4... ds <s05 oaks 3,701 Gating 
6 4655 97 Congenital Debility, Malformation.... 3,865 64 7 
fae do1a .\. 80 Accidents’ and Violence).).0. 0.2.08... 4,587 16°. 5 
By 3.710 PG ned yaa age > sede Ve ty Rp gen koe Re 6,557 109 3 
PS ONER: SG 60 Cerebral Hemorrhage, Dis. Arteries.... 4,430 74 «6 
Meera 42a Other Causes". seh aciita do's pion vate cide led's 16,096 268 10 

76,742 1,604 MALY Cause eene. Gene ce gman bea ot 71252 14,185 


NOTE: Classification of causes of death same as in Table I. Compiled from 
Reports, Bureau of Records, New York City Department of Health. 
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eases rose from 8,300 to 16,000. As Dr. Dublin has well said: “The. 


declining death rates from tuberculosis . . . imply that year after 
year more lives are transferred to . . . later life, there to be sub- 
jected to the increasing death rates . . . from other causes charac- 


teristic of this age division of life.” 

But while we are acknowledging the now more numerous deaths from 
heart diseases, let us not make the mistake of not realizing the greater 
social import and value of the lives of those still attacked by tuberculosis. 
On this subject Homer Folks has again rendered another public service 
by calling attention to the seriousness of the tuberculosis situation. As 
Mr. Folks said, tuberculosis is still the leading cause of death during the 
adult and middle period of life. “The great bulk of the deaths from tu- 
berculosis,”’ he says, “occur in the most productive period of life, when the 
investment in the individuals is at its maximum, and their return to the 
community has only begun; when they leave the largest number of depend- 
ents who are most likely to suffer from insufficient care, and thus pass on 
a heritage of ills and evils to another generation. It is a long illness, with 
a long period of complete disability and of expensive care. In favorable 
cases, convalescence is slow and arrest or apparent cure uncertain or pre- 
carious; the seeds have been sown in the bodies of the coming generation 
generously and frequently for a long period.” 

Another important point in gauging the present importance of tuber- 
culosis, despite the decline in the death rate, is the possibility that, while 
the mortality has undoubtedly been reduced, there may still be an almost 
equal number of new cases breaking down annually—especially with the 
continued increase of population—which do not reach a far advanced stage 
or death because of the institutional and other expert medical care given 
them. With the common knowledge of tuberculosis now, and of the many 
resources and facilities available to fight it, it is much rarer nowadays to 
find consumptives who have not had or are not willing to follow some 
treatment. 

The registration of tuberculosis in New York City has probably been 
more elaborately developed and continuously watched than in any other 
city ; and on the theory that there may be as many living cases of tubercu- | 
losis now as there were a few years ago, it is curious to note from the fol- 
lowing New York figures the really smaller decline of new cases of 
pulmonary tuberculosis—which are the ones usually registered—as com- 
pared with the greater reduction in the number of deaths. For instance, 
as may be seen in the accompanying table of reported new cases and deaths 
since 1917, while the deaths in New York City were falling from 8,800 
in 1918 to 7,400 in 1919, to 6,100 in 1920, to 5,100 in 1921, to 5,000 in 
1922 and 1923, and to 4,800 in 1924, the new 14,500 cases registered in 
1918 were replaced by another 14,500 in 1919, by 14,000 in 1920, by 12,000 
in 1921, by 13,000 in 1922, by 11,000 in 1923 and by 12,000 in 1924— 
figures nearly all alike each year except in 1917, when they numbered 
17,500. Different practices and care in registration may undoubtedly in- 
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fluence the annual variations and yet there is in these figures, similar for 
several years, against a falling mortality, a fair presumption that there may 
be periods where the breakdown rate in the amount of tuberculosis among 
the living may not be following necessarily the mortality curve, and that 
we may have as many new cases of tuberculosis to care for in the com- 
munity, even where the deaths are fewer. 


PULMONARY TUBERCULOSIS CASES AND DEATHS IN NEW York Crty Since 1917* 


New Cases Number New Cases Number 
Year Reported of Deaths Year Reported of Deaths 
TY goa eh 17,494 8,825 TE ee eye 12,187 5,143 
OD ae 14,439 8,779 1027 hoki: 13,329 5,033 
6h I ee ae 14,570 7,395 O23. uk 11,336 4,951 
BCU ere 2, 14,035 6,165 1924) ag 11,934 4,780 


*From Reports, New York City Department of Health. 


ok * *K >K *K 


In any case, and regardless of the causes for the recent changes in 
leading causes of sickness in this country, it is evident that the urgency and 
demand for tuberculosis hospitalization have been basically affected, and 
in addition are now being complicated—particularly in the minds of public 
authorities and health organizations—by increasing calls for the care of a 
new group of the sick, such as those stricken with crippling heart disease 
or agonizing cancer. 

However, the usefulness and demand for tuberculosis hospitalization 
can still be best discussed by gauging the extent of the tuberculosis prob- 
lem itself and its tendencies. 

First of all, as can be studied in Table 3, we see that, up to 1918, the 
deaths from tuberculosis in the United States remained fairly the same in 
number—around 150,000. The rate was diminishing, but the population 
was increasing. In 1900—on the basis of the rate prevailing in the regis- 
tration area—there were throughout the country a grand total of 153,700 
deaths from all forms of tuberculosis ; in 1905 there were 161,700; in 1910, 
147,600; both in 1915 and in 1918 there were still close to 150,000 tuber- 
culosis deaths a year. But thereafter the mortality broke sharply, and in 
1923 it was down to 104,000 deaths, with a probability that in 1925 it 


will be under 100,000. This reduction, of more than 30 per cent since 
1918 alone, in the absolute amount of tuberculosis—as far as mortality 


can measure the decrease—has radically altered the general tuberculosis 


_ Situation, particularly as to the need for the bedside care of advanced and 
_ dying cases. 


Secondly, if we also look over the details of the tuberculosis mortality 
shown in Tables 4 and 5, in fifty of the largest American cities—namely 
those of 100,000 population in 1910—we notice that between 1910 and 
1923, in spite of the large increase in population, an actual decrease in the 
number of tuberculosis deaths from 40,026 to 26,939 took place, the tuber- 
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culosis death rate having been cut practically in half among the more than 
25,000,000 people residing in these cities. It is particularly from cities, 
as is well known, that most tuberculosis cases come. There is generally a 
higher rate for that disease in these communities ; and, secondly, of course. 
country care, especially in sanatoria, is the greater change and best treat- 
ment to correct an evil of city life. 


Table III~TUBERCULOSIS IN THE UNITED STATES SINCE 1900 


Population (a) Tuberculosis (c) 
Registration Area Deaths in Death Rate Deaths in 
Registration per nited 
Number of Per ‘Cent Entire Area 100,000 States (d) 
Year Inhabitants In Area United States (b) 
1900 2)o5 oo ele we'00,769,618 40.5 76,129,408 62,096 202 153,781 
LOOP ae ies 31,370,952 40.3 77,747,402 61,767 197 153,162 
LOD 2 ashe 32,029,815 40.4 79,365,396 59,083 185 146,826 
TODS My 2a Bees 32,701,083 40.4 80,983,390 61,640 189 153,059 
19042 Se 33,345,163 40.4 82,601,384 66,921 201 166,029 
JOOS ae ei 34,052,201 40.4 84,219,378 65,478 192 161,701 
TOO cho ehpie opis 41,983,419 48.9 85,837,372 75,648 ~ 180 154,507 
TRO Fir eartees 43,016,990 49.2 87,455,366 76,759 179 156,545 
1908 Wie tae ite 46,789,913 52,5 89,073,360 78,409 168 149,643 
TOO cis le te 50,870,518 56.1 90,691,354 81,835 161 146,013 
LOL rears is 53,831,742 58.3 92,267,080 86,309 160 147,627 
LOT esr ees 59,183,071 63.2 93,682,189 94,205 159 148,955 
LOL 2.) she dena ere os 60,359,974 63.5 95,097,298 90,360 150 142,646 
VOLO eet 63,200,625 65.5 96,512,407 93,421 148 142,838 
PER EE Nar shad Saal ai 65,813,315 67.2 97,927,516 96,903 147 143,953 
LOR EN 67,095,681 67.5 99,342,625 98,194 146 145,040 
LOG aie ea 71,349,162 70.8 100,757,735 101.396 142 143,076 
LOL ae eas 74,984,498 73.4 102,172,845 110,285 147 150,194 
LOTR rete tnten d 81,333,675 78.5 103,587,955 122,249 150 155,381 
LOIS AS ere 85,166,043 81.1 105,003,065 106,985 126 132,304 
1920 Wee 87,486,713 82.2 106,418,175 99,916 114 121,317 
192 Come ate es 88,667,602 82.2 107,833,284 88,135 99 106,755 
TO2Z Minis ecere 93,241,643 85.3 109,248 393 90,452 97 105,971 
1923 RU ae 96,986,371 87.6 110,663,502 90,732 94 104,024 


(a) Estimated mid-year population. (b) Continental United States. (c) All forms 0: 
tuberculosis. (d) Estimated by applying death rate of Registration Area to population in entire 
country. 

* Compiled from ‘‘Mortality Statistics, United States Census Bureau,’’ by Research Service 
New York Tuberculosis and Health Association. 


It may be noticed that, in all the figures we have been studying so far 
the mortality data have been utilized. In tuberculosis especially it i 
probably better than morbidity data, as the diagnosis of a dying case i: 
much more likely to be accurate than that of an early case. Furthermore 
as we all know, there is usually a fairly definite, constant ratio in the 
number of living cases of tuberculosis for each death occurring during ¢ 
given year, thereby enabling us at the same time to estimate the morbidity 


TUBERCULOSIS MORBIDITY 


In the direction, however, of estimating the probable number of living 
cases, my personal experience and familiarity with large registration num: 
bers compel me to state that any tuberculosis program for the care of the 
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Table IV—TUBERCULOSIS MORTALITY SINCE 1910 IN 50 AMERICAN 


CATIES* 
(With population of more than 100,000) 

Population Tuberculosis Death Rate 
Vear 50 Cities Deathst per 100,000 
. a SAS TICS ae wale As 20,399,475 40,026 196 
EST. F520 98 WKS sis 0 os 20,881,101 39,172 188 
e's ais wise, 019 <> Re ated 21,380,999 37,975 178 
Py sim y's x bw sin ov 4s 21,860,957 38,607 177 
Me Heie aid cance k oieis’e «00's 22,333,492 39.681 178 
ee SU ig sews + iso oe 22,852,574 39,969 175 
ES 23,340,616 39,538 169 
MLE) 1, AS hiile Wiss os 23,838,619 41,319 i73 
Mey se Lad waa see 24,305,804 42,376 174 
EY Sg Aa 7 aa 24,875,107 35.239 142 
ke SC £3,351,8/9 31,178 123 
MRE, oye Bilt) sitine 3 oe 25,445,398 27,355 106 
IE ee 26,133,487 26,995 103 
Pe ie ewes v/a Oe eae 26,549,233 26,939 102 


* New York, Chicago, Philadelphia, Detroit, Cleveland, St. Louis, Bostun, Baltimore, Los 
Angeles, Pittsburgh, San Francisco, Buffalo, Milwaukee, Washington, D. C., Newark, Cuin- 
sinnati, Minneapolis, New. Orleans, Kansas City, Mo., Indianapolis, Seattle, Rochester, Jersey 
city, Portland, Oreg., Denver, Toledo, Louisville, Columbus, Providence, St. Paul, Oakland, 
Atlanta, Omaha, Birmingham, Worcester, Syracuse, Richmond, New Haven, Memphis, Dayton, 
Grand Rapids, Bridgeport, Scranton, Paterson, Tall River, Nashville, Albany, Lowell, Cam- 
wridge, Spokane. 

All forms of tuberculosis——Compiled from reports United States Census Bureau by Re- 
search Service, New York Tuberculosis and Health Association. 


sick that is built upon an exaggerated ratio of living cases to deaths, is apt 
to be very impracticable of fulfillment, and, I would say that in the long 
run it is not possible to demonstrate, in an average fair-sized community, 
over a continuous period of some years, a higher total tuberculosis registra- 
‘ion of both old and new cases on a given date greater than five living 
cases to each death; and that institutional plans for care should wisely be 
yased conservatively under that number. I am speaking here, of course, 
xf only active clinical cases of tuberculosis and not of a registration of 
urested cases, which, in any community, can be found in large numbers 
xpon proper examination, or of suspects and “border-line cases,” the 
jefinition of which no reputable authorities can agree upon. 

The present amount of tuberculosis, namely, of existing cases in the 
Jnited States, must still remain largely an estimate. Registration, though 
originated in America by Dr. Biggs, is still far from being general and 
‘rom being accurate. Too often, in many communities, it is undertaken 
ulter a great struggle and suspicion, and it is quickly made worthless by 
he accumulation and retention of “dead wood.” Registration which 
loes not equally provide, first, for a follow-up system and use of the 
nformation for sanitary supervision, and, secondly, at the same time, for 
he continuous correction of duplicating names and the steady elimination 
»f dead cases, removals or transfer of classification from various medical, 
‘linic or institutional care, and the dropping of “not found” cases after 
i certain length of time, is worse than none. It is an imposition, and it 
s misleading. Discharges of tuberculosis cases from institutions and 
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from under medical care must be notified as well as the original diagnosed 
cases, if registration is to have any administrative and protective value. 
However, even if we are unable in general to know the full extent of 
tuberculosis, we are still able, thanks to the United States Public Health 
Service, to have an idea of the minimum number of probable new cases 
of tuberculosis a year in the United States In Table 6 may be seen the 
tuberculosis registration during 1923 in twenty-five states and thirteen 


TABLE V—TUBERCULOSIS DEATHS IN 50 AMERICAN CITIES IN 
1910 AND IN 1923* 


Population Tuberculosis Population Tuberculosis 
July 1, Deathsf july 1, Deaths? — 
City 1923 1910 1923 City 1923 1910 1923 

New York .... 5,927,625 10,127 5;744 Louisville ..... 257,671 542 309 
Chicago ela 2,886,121 3,908 2,340 Columbus ... . 261,082 389 277 
Philadelphia .. 1,922,788 3,371 2,133 Providence .... 242,378 418 229 
Detroit Gass 995,668: 544 u\.992: Sty) Paul) we 241,891 295 243 
Cleveland ..... 888,519 826 809 Oakland ...... ~240,086°) 217) ee 
St EORISm teue es 803,853. 1,275. 663. Atlanta’ .o..... 7 4222,903 95 00s 
Boston ewan 770,400 1,379 788.) Omahargn vase 204,382 . 181 142 
Baltimore ..... 773,580 1,404 985 Birmingham .. 195,901 376 261 
Los Angeles... 666,853 840 1,230 Worcester .... 191,927 193 152 
Pittsburgh .... °. 613,442, ' 695 ¢) S583. hSyractsenauees 184,511 151 103 
San Francisco.. 539,038 886 680 Richmond .... 181,044 325 241 
itt a Ooo lave rahe 536,718 613 555 New Haven... 172,967 — 235 (3am 
Milwaukee .. 484.595 . 495... 327° Memphis ..... 170,067 350 (3s 
Wash’gt’n, D. ek $437,571. 840...) 588) 2 Dayvtoniia.: 165,530. 221. ) ae 
Newatk \....%- 438,699 859 331 Grand Rapids 145,947 140 86 
Cincinnati .... 406,312 1,057 541 #Bridgeport -... $143,555 204 128 
Minneapolis ... 409,125 426° 4339 (a Serantonieeee. 140,636 137 103 
New Orleans.. 404,575 970 704 . Paterson ..... 139,579. .231 ize 


Kan, City, Mo. 351,819 421 | 365. Fall River ....) 120,912 900187 see 
Indianapolis .. 342,718. 525. 374... Nashville ..0.2° 1211283284 


Seattle!) oak. 65); $315,685 «9x 295) 1004 AT ba nye seen 117,375. 253. ae 
Rochester) (66.164317,867 6) .350)) 205 lowell cee eee 115,089 154 106 
Jersey) City”... (309,034 7 u519') 265) Cambridge 7s 111 "444 283 =-124 
Portland, * Ore?" 273,621 9.227 4 205" “Spokane * ogee 104, §73 21119 56 
Denver we. ayeian2nej03t 710) 6570 —__—_—_ ——— 
Toledow 2.000: 268, S88 i eros Oo Total .......26,549,233 40,026 26,939 


¢All forms of tuberculosis. {Population Jan. 1, 1920. 
A Geecdee from reports United States Census Bureau, by Research Service, New York 
Tuberculosis and Health Association. 


Fuse Oey: 


cities with an 1 ager egate population of more than 65,000,000, and where, 
from the reporting rate of 1.67 per thousand inhabitants, or 1.78 for each 
death, we know there must have been, in the United States, in 1923, at 
least 185,000 cases of tuberculosis discovered or seen. As this figure 
represents only a ratio of less than two cases to a death, and includes 
mostly new cases, I personally believe that a very conservative estimate 
would be that between the new and old cases there are at least 400,000 
active clinical cases of tuberculosis in the United States at present. 

But, of course, not all tuberculous cases are in need of immediate hospi- 
talization. In New York City the thousands of medical histories cleared an- 
nually through the Association of Tuberculosis Clinics indicate constantly 
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that, in a given total number of cases of pulmonary tuberculosis, there are, 
at the time of admission or of their discovery, on an average, 40 to 45 per 
cent still in the incipient stage, 40 to 43 per cent in the second or mod- 
erately advanced stage of the disease and only 12 to 15 per cent far ad- 
vanced cases. These figures would indicate that there are at least 50,000 
far advanced cases of tuberculosis in the country, besides a great number 
of first and second stage cases whose condition is active or acute and which 


Table VI—TUBERCULOSIS REGISTRATION IN 25 STATES 
AND 13 CITIES 


Cases Deaths Popu- Cases Deaths Popu- 
Place Reported in lation Place Reported in lation 
in 1923 1923 1923 in 1923 1923 1923 
SLATES: CITIES: 
meizona .... 13855 1,217-./, 380,960 Atlanta’... .:, 582 17 235 eee OOS 
California ... 8485 5,724 3,805,153 Birmingham . 536 256 195,901 
mororado. ... 3,192. 1,604 990,320 . Dallas ..,... 132 112 177,274 
Connecticut . 1,690 1,314 1,476,483 Erie, Pa. ... 254 86 112,571 
Delaware ... 290 256 230,460 Louisville ... 808 275 257,07 1 
Brorida: i206: 1,198 1,079 1,046,287 Memphis ... 62374. 283 170,067 
OMinois =... . 16,512 5,549 6,790,524 Nashville ... 225 184 121,128 
imeansas ..... 2,160 724 1,797,489 New Orleans 1,011 693 404,575 
Maryland ... 2,666 1,859 1,505,295 Norfolk ..... 277. +162 ~=159,089 


Massachusetts 6,163 3,567 4,027,545 Philadelphia. 3,674 2,122 1,922,788 
Michigan ... 5,471 2,837 3,977,821 Portland, Ore. 347. 207 =. 273,621 
Minnesota .. 4,332 1,846 2,499,396 Scranton...... 108 82 140,636 
Mississippi .. 2,930 1,880 1,790,618 Washington . 1,301 578 437,571 
Missouri ..:. © 2,922 2,857 . 3,443,971 Ree aes St rae ed, 
eae pee 604 = ee ae States & Cities 109,910 61,600 65,758,463 
. Hampshire 143 a IOTE: cee coche each 
ee herve cis 6.046 fa78 oes GLE: biving Cases "fo 


i 2 es e 
ea Mone ca rin i206 Teen Living Cases per 1000 inhabi- 


BRO 6,858 5,250 6,117,122  tants—1.67 
Rhode Isiand 589 "528 626,672 Indicating among the 110,663,502 in- 
Meren: Mosk. M7 To 476,812 habitants in entire United States 


Vermont .... B5Zs ar 29D GOES 184,919 Cases. 

Washington . 1,835 1,083 1,433,998 Compiled from reports United States 

Wisconsin .. 2,212 1,710 2,739,574 Public Health Service by Research 
Service, New York Tuberculosis and 
Health Association. 


could be improved, and their disease arrested, if they were given proper 
institutional treatment at least for some time. 

Chart 3—of tuberculosis mortality in each state in 1923—shows the 
_ number of deaths in each commonwealth as well as the rates prevailing in 
that year. And, it should be noted that regardless of whether the deaths 
in Colorado, California or other health resorts were of residents or of 
migratory consumptives, they were all, at least at the time they took place, 
a local responsibility and problem. 


INSTITUTIONAL FACILITIES 


Having outlined the extent of the tuberculosis problem, we can now 
proceed more usefully to a study of the needs and facilities available to 
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Cuart 1 


LEADING CAUSES OF DEATHS IN THE UNITED STATES 


Year 1910.. ee 


Registration Area Dl 


Cause Deaths | iRate |Number of Deaths inEntire United States + 
1 Tuberculosis 86,309] 160 147,627 
2Heart Diseases 85,489) 159] 146,705 : 
3Pneumonia 79, 524) 148] | 136,555 


4T yphoid, Diarrhea 75, 853| 141} | 130,097 
S$ Bright's, Nephritis 53,330! 99] 91,345 
6Cer.Hem.,Arterl Dis! 51,358] 96]| 87,654 
VAccidents, Homicide 48,606} 90 83,040 


8Debility,Pre-Birth} 44,073| 82] 75,659 


9Cancer 41,039 76 70,123 Be 
10 Other Causes 239,831| 446) 411,511 


All Causes ra endl 496, 1,380,816 


Vear 19 2 2 ernie anu 
hae Ria Registration Area ey r 
Number of Deaths in Entire United States¥ 


154,495 
100,188 
95,164 
90,452 
82,518 
80,9 38 
73,051 


181,352 [ 
116,896 
102) 111,433 
Ae 105,971 
88} 96,139 
ral 95,046 Ef 


lHeart Diseases 
2Cer.Hem.,Arter' Dis. 
3Pneumonia 
4Tuberculosis 
SBrightS, Nephritis 
6Cancer 
VAccidents, Homicide 
8Debility,Pre:Birth 
9Typhoid, Diarrhea 
10O0ther Causes 

All Causes 


78 85,2148 
67,808| 73] 79,751 
43,854 51,347 


313,395 286 367,075 
1,10 1,868 [118 11,290,224 


meet it. As may be seen in Table 7, according to the reports of the Na- 
tional Tuberculosis Association and from governmental sources, there are 
some 66,400 tuberculosis beds available in institutions in this country. 
For civilians there were, on January 1, 1925, 52,460 beds, and, at the end 
of 1923, there were 13,940 federal beds for the care of the sick, either 
through the Veterans Bureau, the Army, the Navy or other departments. 

Reports from the Bureau of the Census and from the United States 
Public Health Service showed that, in 1923, at least 98,944 tuberculosis 
deaths were known to have taken place in the entire United States. If 
we accept the formula that there should be a bed for each death, we find, 
as against the mortality just quoted and the tuberculosis beds available, a 
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CuHart 2 


DEATHS 


TUBERCULOSIS AND HEART DISEASE 
NEW YORK CITY 


15,134 


11.342 


‘i 


Tb, 192 on: 


Tb, 


Year aes 9 0 in 


Beesnad 4.703 m0 $.663.980 


1 9 2 at { 


bua 9 ont 


Compiled from reports, Bureau of Records, New York City Department of Health, 
by Research Service, New York Tuberculosis and Health Association. 


net deficiency of 32,544 beds. An excess of 6,391 beds over the local 
requirements in a few sections, especially in health resorts, reduces the 
grand total of 38,935 beds still lacking elsewhere to the number just 
quoted. 

The estimate of beds still needed, or the excess in each state, given in 
Table 7, is, of course, not to be taken without some qualification, especially 
when the total is too largely dependent upon the federal beds, which 
naturally are not open to civilians unless they be federal beneficiaries. 
Again, in the health resorts, many of the beds, apparently in excess of the 
local requirements, may still be badly needed for health seekers attracted 
there and who, when in dying condition, might otherwise be without 
proper care, much of which they come willing to pay for. 
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Table VII-TUBERCULOSIS DEATHS AND BEDS IN THE UNITED 


STATES* 
Tuberculosis Beds Number of 

I aes bah pert OT ee Beds for Each Death 

J ms ile Deaths ‘tan! (b) ee Total Needed (—) 

State 1923 1923 (a) Jan. 1, 19251923 (c) Available Excess (+) 
Alabama's .sscscaeseeeue e)4ea ole ie 4oe 104 302 406 —1,999 
ATIZONa Vins eee a ape 380,960 1,217 480 1,294 1,774 +557 
Arkansag vicar Soran 1,816,287 1,489 236 0 236 —1,253 
California’ eyisss beac aon 3,805,153 5,724 3,464 917. 4,381 —1,343 
CaloradOny yes volals aiekeyjenere 990,320 1,604 2,003 1,594 3,597 +1,993 
RONMECHIOUE Voy Sukie bhies 1,476,483 1,314 1,225 491 1,716 +402 
DEE Ware Aiea ies ed eee 230,460 256 00 0 90 —166 
District of Columbia...... +437,571 578 267 206 473 —105 
PlGridavvasi ote cos Soe ones 1,046,287 1,079 52 0 52 —1,027 
CFeOreia ee ae 2,999,196 2,637 340 0 340 —2,297 
IG ER ao perma ORM 2) SAN 470,179 138 0 185 185 +47 
TEN GOIS ee Ve ene 6,790,524 5,549 3,222 390 =. 3,612 —1,937 
Tndiana sine 6%. seems 3,013,134 2,779 795 Pet) 872 —1,907 
LOWEN, sc wd cheng bale cite maaan 2,468,643 1,055 513 80: 593 —462 
EansSasy io vich s\, sale see ae 1,797,489 724 196 0 196 —528 
OTENCIEY 0 os cul oe eta 2,462,317 3,120 377 418 795 —2,325 
TWoutsia tia )'..c'. sic ee atone 1,849,746 2,064 243 344 ~ 587 —1,477 
Maine oes aki. eee 777,259 614 475 0 475 —139 
Miarviand oo ome 1,505,295 1,859 1,078 0 1,078 —781 
Massachusetts’... avvice.. 4,027,545 3,567 3,881 220 #@4,101 +534 
Machica tl. oi rks eae 3,977,821: P2837. ieee 0: = 2,065 —774 
Minnesota ..\ih.scleke wey: 2,499,396 1,846 1,861 252° 2.03 +267 
Mississippi ......+. toe 1,790,618 1,880 481 0 481 —1,399 
MisSOULL ces kee son ae tees 3,443,971 2,857 937 125 1,062 —1,795 
Neoonta tia Wee. es hagas ot 611,199 357 160 335 495 +138 
Nebraska nbad se.ceeimaieels 1,333,922 438 176 0 176 —262 
Nevada euins.. ssc tamieas +77,407 fe 0 20 20 —52 
New Hampshire ......... 447,592 361 215 0 215 —146 
INGWitJErSey i. soo samosas 3,378,963 3,046 1,893 Oe 805 —1,153 
New (Mexico isi: lemon. 372,26 719 760 1,100 1,860 +1,141 
NEW Y ODEs .cccceeeuee ¢ 10,843,661 10,500 10,466 900 11,366 +866 
North Garona’). S2eeren 2,686,325 2,544 1,047 988 2,035 —509 
North akota a. oso 672,041 200 110 20 130 —70 
Contec ee SS) Je, aeeabiete ahs 6,017,122 woo Went tG 367 =. 2,483 —2,767 
Oklahoma si.) e sees oes .092462,079'" 1.233 396 80 476 —757 
Orekon avy eee RG 823,270 626 319 0 319 —307 
Pennsvivania tdi cicienmicee 9,100,326 7,774 3,811 0 3,811 —3,963 
Rhode island 4 a. 8 see 626,672 528 723 4) 723 +195 
South Carolinas cusecasee 1,744,408 1,451 234 412 646 —805 
South Dakota 00 ae 655,532 373 144 75 some —154 
"PenHessee! (hse uae ev sca 2,393,077 3,567 634 971 1,605 —1,962 
Pesca sy 0) Mes Neeh bade Gitie eoetas 4,939,630 3,235 1,429 742) 23171 —1,064 
Lita vig a oy il meets 476,812 173 15 0 15 —158 
NGTINONE Ss cane nee Gee ian +352,428 295 126 0 126 —169 
Wir ciniiad) airs iste was wins 2,398,441 2,915 906 0 906 ——2,009 
Woashineton ives aad 1,433,998 1,083 732 384 1,116 +33 
IWeestiiVireinta (ii ie ceisabces TSS 56i i aaeeO 388 0 388 —838 
Wisconsin. veiniee ce cleus 2,439,074. 14,710 277 65) Pees +218 
Wryomitiow sce cue acest. 211,864 76 0 0 0 —76 


UNITED STATES ..110,630,330 98,944 52,460 13,940 66,400 —32,544¢ 


(a) Deaths from all forms of tuberculosis gathered from reports of the United States Public 
Health Service. x 
(b) Civilian beds available in hospitals and sanatoria, according to National Tuberculosis 
Association. 
(c) Beds available for Veterans and Indians, Army and Navy. 
+Population, January 1, 1920. 
*Compilation by Research Service, New York Tuberculosis and Health Association. 
tTotal local deficiency of beds amounts to 38,935, but is offset by an excess of 6,391 beds 
over the local requirements, especially in the health resorts, leaving the net number of 32,544 
tuberculosis beds still lacking. 


GODIAS J. DROLET 475 


With these qualifications in mind, the ratio of beds for each death in 
each state is still one of the best means of deciding whether there is locally 
a sufficiency of institutional facilities, or whether more are needed. Con- 
sidering both the beds for civilians and federal cases, only twelve states 
now have at least a bed for each death—these state having a total excess 
capacity of 6,391 beds. In order of importance, as having enough beds, 
Colorado is naturally first, with an excess of 1,993; New Mexico, an 
excess of 1,141 beds, due mainly to the 1,100 federal beds available there, 
but still leaving, apart from that, an excess of civilian beds; New York 
state, an excess of 866 beds; Arizona, an excess of 557 beds, practically 
all due to the large number of federal beds, but in a state where, of 
course, the great number of deaths credited must largely be held against 
non-residents, even if, on the basis of the formula of a bed for each 
death, there would seem to be insufficient beds for their civilians ; Massa- 
chusetts, an excess of 534 beds, enough, even without federal institutions, 
for its own requirements ; Connecticut, an excess of 402 beds, considering 
both civilian and federal institutions, but an actual slight shortage of 89 
beds when considering civilians alone; Minnesota, an excess of 267 beds, 
whether we consider federal beds or not; Wisconsin, an excess of 118 
beds, due wholly to the 651 available for federal cases but an actual 
shortage of 433 for civilians. Similarly in Idaho and Washington, with 
an apparent excess over the requirements due merely to the presence of 
federal institutions, there is actually a shortage for civilian needs. In 
fact, in Idaho no sanatorium beds whatever are available for civilians. 
In all the other states a deficiency of beds is still to be noted amounting 
to 38,935 beds. 

On the rule of a bed for each death it is particularly striking still to 
find, for instance, in Pennsylvania, need for 3,900 beds; in Ohio, 2,767 
beds needed which would be raised to 3,134 if we disregarded the federal 
beds ; in Georgia and Kentucky, 2,300 beds each; in Virginia, 2,000 beds; 
in Alabama, 2,000 beds; in Illinois, Indiana and Tennessee, 1,900 beds 
each; in Missouri, 1,800 beds. Other states still needing between 1,000 
and 1,500 tuberculosis beds are Arkansas, Louisiana, and even California, 
Mississippi, New Jersey and Texas. 

It is obvious, therefore, that no general rule may safely be given as 
to the number of beds needed in the future, except in relation to local 
conditions. 
| USE OF INSTITUTIONS 


To ascertain the actual use and demand for the present tuberculosis 
Sanatoria and hospitals, the writer has recently sent out a questionnaire 
to all the institutions listed in the Directory of the National Tuberculosis 
Association, and received replies from 292 institutions with a capacity of 
40,192 beds, or from practically two-thirds of the institutions in this 
country. 

On March 1, 1925, in these 292 institutions, there were 40,192 beds and 
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36,093 patients, indicating that 90 per cent of all their beds were in 
actual use. The number of vacancies—many of them necessary for the 
preparation of the beds between the departure and the arrival of patients— 
amounted to 4,099, or to 10 per cent of capacity. 

In the Northern cities, in general, tuberculosis beds are in greater de- 
mand during the winter than during the summer ; and, in order to as- 
certain the difference in the institutional census at another time of the 
year, a study was also made of the number of patients and vacancies or 
September 1, 1924. In the same 292 institutions mentioned above as 
having a capacity of 40,192 beds, there were, on that late summer day 
33,938 patients and 4,501 vacancies, or 12 per cent of unused beds 
This slightly less use of the beds in summer time is, on the other hand 
reversed in the South, where the vacancies are slightly more numerou: 
in winter than in sutnmer. 


Table VIII—Bed Capacity and Census of 292 Tuberculosis Sanatoria af 
Hospitals* 
In the United States in 1925 and of 255 Open in 1920 
March 1, 1925 


Vacancies Year 1920 
Geographic Institu- Num- Per Institu- 

Division tions Capacity Census ber Cent tions Capaci 
Maineiie io ok, Soles 4 322 269 53 16% 4 197 
New Hampshire....... 2 175 162 13 7% 2 100 
MV OCiTiON Gi 's,2) ok yit's aah hes 3 141 131 10 7% 2 90 
Massachusetts ........ 16 1,820 1,684 136 7% 15 1,45¢ 
Rhode) feland ia vee. 3 475 420 55) 12% c ‘47( 
Gotnecticutiasesa geass 6 776 724 52 7% 6° 67 
New England...s..0. 34 3,709 13390 3197) Geena 
IN e0VhGW Orke se Buea ie 46 7,054 6,302 752 11% 44 6,772 
New se herseyv ie cas abe pon 9 1,315 1,185 130 10% 8 1,025 
Pennsylvania ss piecsie 14 3,194 2,842 352 11% 14 3,028 
Mildtentatian tian 69 11,563 10,329 1,234 11% 66  10,82% 
Ohiiony aes tobeiel, Galas 11 1,767 ‘1,558 209. 12%.) 
Indiatia lig ee he cee 6 607 600 rj 1% 5 297 
MAL AOIS a Cake ie aie eee 13 1,655 1,564 91 6% 10 1,52( 
Mithivani ae iesicdiees ag 8 886 834 52 6% 6 3% 
Wisconsin! iii aid sassy 12 L512 1.335 177. 12% 10 88 
Enact North Centrat..... 50° 6427 5891 530 6990: 
Minnesota ....--+0e++ ig 2124 2028 4096 (8 
Tew aee nc tate aiarg 7 653 567 86 13% 6 46: 
Missouri iit) ulie.d eens + 3 698 667 31 4% iE 43° 
North*Dakotawy os 244% 2 128 105 23 18% 2 9 
South’) Dakotarsc ys «4als 2 167 149 18 11% a 16: 
Nebraskavcn vests cane ot 1 28 19 9 32% 1 2 
Kansas) 2.0 7s ites 2 155 140 15 10% 2 11¢ 
West: North Central. /as. 353953. 3,078 278 9% 32. 


THE: NORTH viel ae 188 25,652 23,285 2,367 9% 172 20,50 
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Table VIII (continued) 


Delaware ..........--- 2 102 63 39 38% 2 83 
Maryland hi 6 724 650 74 10% 5 704 
ETS els cre C aids's's A 6 711 639 72 10% 6 529 
North Carolina........ 4 470 391 79 17% 3 259 
mtn. Carolina........ 2 43 38 Se l2%, Z 40 
MIG  clkacie atattin ed s fe 270 270 0 0% 2 260 
NG LiLid a dejo bs os0 1 40 15 25.) 63% 0 0 
MM antic. ....... 23 2,360. 2006-294 12% 20. 11,875 
a 5 785 eC MIOS. 114%. Janes 
MPOTITICSSCE oe. av tains > 6 1,569 1,515 54 3% 4 1,349 
Meta A 07, y). e n'e's so 0's 1 3 24 6 20% 0 0 
Me ih iCentral...... Geemeath le et 168 ,..7%... 7. 602 
BUPEATISAS i Bos wns case 1 306 298 8 3% 1 190 
BRIANA, Coes ie es es 4 546 483 63 12% 2 1,035 
hc rialin ee he in 4 4 360 aa aI IA B40, 1 30 
ea eT ta Phe, 10. 1,077 904 173 16% 8 413 
West South Central..... te rum oo | M0211 1.4681) 16% .. 12, 1,668 
er cCOUTH.......--- 54. 7,033. 6203 830 12% 39 5,235 
UE ee ee ea pee, 370 320 50 14% 1 120 
Moda sill... -<.. Toro an 654.) 260149) 12, 1,659 
Mies Mexico.......-.: 3 320 148 1179 56% 2 145 
ora i. hore tee Pe. AOA HI ai) 1.043 rai i ee 4 521 
ES A a Pe ee) se S16, | 149% 49 21445 
Washington .......-+. 7 468 395 73 16% 5 461 
esi fhe... 2 186 186 0 0% 2 116 
Rt inin iy eet 20 7 378 | 2.866 313. 10% 181,870 
Me ait xk oe aye es DOM 9-833..15 3,447 BRA WLATOG eo) 2,447 
Me WEST......+...: 507,507 6,605 902 12% 44 4,892 
Werhe North............ Tape) a5 G52 23,285.) 2367. 9%, 172. '20,508 
Miihe South..:.:......- PA BOsGNl 6203 61880!) (12%) "39. 5,235 
aN egh ee... cs. 50 7,507 6,605 902 12% 44 4,892 


Mhe United States....... 292 40,192 36,093. 4,099 10% 255 30,635 


*From reports gathered by Research Service, New York Tuberculosis and 
: Health Association. 


The total census of these tuberculosis institutions in each state and 
larger sections of the country is given in Table 8. It will be seen 
there, for instance, that of the 40,000 odd beds included in this census, 
approximately 25,000 were in the North, 7,000 in the South and 7,500 in 
the West; and that, on March 1, 91 per cent of the beds in the Northern 
institutions were in use, and 88 per cent of those in the South and in 
the West. But on September 1, 18 per cent of the Western beds were 
not in use, largely because of the greater heat usually prevailing in the 
Southwest, where many of the institutions are located. 
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Though the total tuberculosis mortality has greatly declined during t 
last few years, the reporting institutions stated that, of the 292 answerir 
37 were not open in 1920, and that, therefore, because of the building | 
these and of the enlargement of older institutions, there had been : 
increase in bed capacity from 30,635 to 40,192. Of course, a number | 
these additions were due to the Veterans Bureau especially, but not 
every case. Many private and public institutions enlarged their capaci 
noticeably during that period. 

From the individual reports of the 292 institutions, it is also indicat 
that 82 of them were either absolutely full on March 1, 1925, or even hz 
an excess number of patients; 32 institutions reported that they had wai 
ing lists. In some instances, these were indicative of a very great d 
mand in their sections. The Chicago Municipal Tuberculosis Sanitariu: 


TUBERCULOSIS MORTALITY’ IN EACH STATE 
7 UNITED STATES, 1923 
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From State Reports, including non-residents, *Health Resort Research Service 
fathered by us PuBlic nEALTe Stavice MEW VORK TUBERCULOSIS ASSOC aTiO® 


reported, for instance, that “our waiting list now totals 500, and in addi- 
tion to our 945 beds we need at least 400 infirmary beds.” The Jewish 
Consumptives’ Relief Association Sanatorium in Colorado reported its 
institution full and “a waiting list now close to 150.” Trudeau Sana- 
torium, in the Adirondacks, as usual had a waiting list of 60 patients, 
even after “doubling up 36 additional patients.” 

Fourteen institutions reported that they were adding to their plants, 
in varying proportions; and, as far as stated, that it would amount to 800 
additional beds. 


In general, the state sanatoria and larger institutions are well filled. 
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On the contrary, certain small places, evidently not large enough for the 
support of proper modern services, were likely to have a larger propor- 
tion of vacancies. This occasionally applied to some of the smaller private 
or county institutions, but not so much to the larger ones serving two or 
three counties jointly. The more costly beds in private institutions are 
apparently in much less demand, and it is obvious that the increasing 
number of beds in the public free institutions are more widely used and 
do compete greatly with the former—though, in a long-drawn-out disease, 
like tuberculosis, the latter are rendering a necessary public service both for 
the many patients in need of adequate care and for the public protection 
from a communicable disease. 

Apparently the well conducted and properly located institutions are in 

great demand but, on the other hand, patients are beginning to discriminate 
even against free institutions which are ill-equipped, or with a reputation 
for overworking patients or without proper food or proper medical or 
nursing supervision. 
_ But there is at present a striking difference in the number of vacancies 
an public and private institutions. In ten state sanatoria with a bed 
capacity of 3,543, there were 3,425 patients on March 1, 1925, and only 3 
‘per cent of the beds vacant. In ten county institutions, with a capacity 
of 694, there were 686 patients and only 1 per cent of the beds vacant at 
that time of the year. In ten municipal sanatoria and hospitals with a 
capacity of 3,030, there were 2,765 patients and 9 per cent of the beds 
vacant. Finally, in sixteen private sanatoria, located in California, New 
Mexico, Texas, Colorado, Pennsylvania and New York State, with a 
capacity for 2,173, there were only 1,503 patients, and therefore 31 per 
‘cent of their beds not occupied. 


: 


THIS PULTURE USE OF INSTITUTIONS 


Generally speaking, beds in the public tuberculosis sanatoria and hos- 
pitals are in constant use and great demand. Furthermore, in most states, 
more beds are still needed, though in a few places the requirements under 
the present program of work are already apparently met. However, be- 
hind the entire tuberculosis situation must now be borne in mind the 
great reduction of mortality which has taken place, and the new calls 
upon the authorities for assistance in other directions in the field of 
health work. 

In certain respects it may be said that the tuberculosis institutions are 
still far from having either fully met their responsibilities or having devel- 
oped all of their opportunities. 

First, for instance, in many public sanatoria for early or moderately 
advanced cases, the length of stay is still too short to secure arrest of 
disease and could be increased usefully. 

Second, too few of the institutions are being used for medical teaching 
purposes, and yet no adequate training in tuberculosis can be secured with- 
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out some contact with bedside work, and especially among patients re- — 
covering. ‘The valuable but rare educational and medical work done at 
places like Trudeau Sanatorium, or through the Colorado School of Tu- — 
berculosis, or with medical students as in Virginia or in Manitoba, has 
not been emulated sufficiently. 

Third, too often the tuberculosis institutions have limited their care only — 
to cases of pulmonary tuberculosis and have practically omitted giving the ~ 
orthopedic and surgical cases the special care that they should have at the © 
hands of tuberculosis experts as well as from surgeons. 

Fourth, many of the existing institutions still lack sufficient “infirmary — 
beds” to give all their cases in need of it the absolute rest that modern © 
treatment now recognizes as frequently necessary. 

Fifth, children’s departments are badly needed in the majority of tu- ~ 
berculosis institutions. A wonderful opportunity in the future les before ~ 
tuberculosis institutions if they would but follow the Massachusetts plan © 
now being undertaken for fighting tuberculosis nearer the time of first 
infection in childhood, when a comparatively short period of institutional 
treatment and health building would probably heal forever these first — 
manifestations now too often fought too late, when the repairing of — 
damaged vital organs is impossible and when the disease has become ~ 
grossly manifest in the adult consumptive. e 

Sixth, the wide and practical experience of the tuberculosis sanatoria in ~ 
applying the general methods of healthful living and proper body re-build- ~ 
ing, usually under attractive surroundings, can undoubtedly be applied 
equally to assuring successful convalescence of many people recovering 
from other respiratory diseases, as well as to giving correct attention to 
those now suffering with heart disease. 


*K ok ok ok ok 


The tuberculosis sanatorium movement in America—largely built upon 
the initiative and sacrifices of devoted physicians, usually manned by 
sufferers handicapped by tuberculosis themselves, generally started in 
isolated, far-away places—has not only saved thousands of lives and con- 
tributed to the material reduction of the most important cause of ill health 
in this country in the short space of a generation, but has also poured out 
and inspired hundreds of missionary workers whose activities have in- 
fluenced health progress at every cross-road in this country; and I feel 
that, in the near future, these centers of devotion and real scientific 
learning will render still greater public service in numerous other fields. 


VALUE OF HOSPITALS IN THE TUBERCULOSIS 
CAMPAIGN 


By Linsty R. Witiiams, M.D. 


New York City 


THE first hospital in the United States for the care of patients affected 
with tuberculosis was the Channing Home established in Boston in 1855. 
This institution and a number of others which were built prior to 1882 
were constructed for humanitarian reasons. This was the general under- 
lying reason for the construction of hospitals of any type and there was 
no acceptance of the fact scientifically demonstrated by Villemin that 
tuberculosis was communicable. In 1885 following the discovery of the 
tubercle bacillus and the sanatorium work of Brehmer and Dettweiler, 
Trudeau opened the first sanatorium in the United States at Saranac Lake. 

After the discovery of the tubercle bacillus by Koch in 1882 numerous 
investigators undertook researches to ascertain in what manner the tubercle 
bacilli might be transmitted from one individual to another. Among the 
earlier researches were those made by Pflugge and Cornet, who found that 
when sputum was finely divided into a spray and inhaled by an animal, 
the animal soon developed pulmonary tuberculosis. They also found by 
experiments with dust that it was possible to inoculate the animal in the 
same way, that is, through the respiratory tract. During the early period 
of tuberculosis a from 1890 to 1905 the emphasis was placed upon 
the danger of inhaling material which might contain tubercle bacilli, and 
the danger of becoming infected by being in close proximity to a tuber- 
culous individual was strongly stressed. It was quite obvious that if 
there were many advanced cases of tuberculosis discharging daily myriads 
of bacilli, the total number of bacilli in the world would be diminished if 
such advanced cases could be isolated in an institution and especially 
during the last period of the disease. 

At the meeting of the International Congress on Tuberculosis at Wash- 
ington in 1908, Newsholme urged the construction and operation of hos- 
pitals which would serve as isolation centers and expressed the conviction 
that if a sufficient number of patients were isolated in institutions, there 
would be a corresponding diminution of foci infection and consequently 
a diminution in the morbidity and mortality from the disease. Partly as 
a result of Newsholme’s teaching and the influence of Biggs, who shared 
his views, an active campaign was carried on in New York State under 
the leadership of the State Charities Aid Association to secure construc- 
tion of hospitals for tuberculosis in every county. It was assumed at 
the time that hospitals would serve several purposes. They would render 
humanitarian care to the patient; they would aid in curing the patient and 
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they would isolate advanced cases of tuberculosis which were the active 
foci of infection. Hospitals were established for the care of advanced 
cases, and sanatoria for early or favorable cases were also constructed. 

In the early part of this century there was a marked distinction between 
the terms hospital and sanatorium. The hospital was primarily intended 
for the segregation of advanced cases and the sanatorium for the cure of 
early cases. As time has progressed and as new knowledge and experience 
have been gained, the hospital has become in part a sanatorium and the 
sanatorium in part a hospital so that there is little difference in many in- 
stances and it is extremely difficult to differentiate between the two. It 
is, however, the object of this paper to consider the hospital from the gen- 
eral point of view of a utility in furthering the anti-tuberculosis campaign. 

The importance of humanitarian care cannot be too strongly stressed and 
it is perfectly obvious that if tuberculosis were not a communicable disease, 
we should have to have hospitals for the care of tuberculous patients. 
For this reason alone the tuberculosis campaign has been worth while. 
The curative value of hospitals has been demonstrated time and again in 
the reports of various institutions and in particular in those institutions 
which have carefully followed up the records of their discharged patients. 
Increased experience has taught sanatorium physicians the importance 
of rest, and in many institutions the value of artificial pneumothorax and 
thoracoplasty have demonstrated that many advanced cases can be 
markedly benefited by these measures. Prior to 1900 the danger of in- 
fection was feared not only by the laity but by many of the leaders in 
anti-tuberculosis work, and partly for this reason hospitals and sanatoria 
were constructed at a considerable distance from the centers of population. 

The researches of Calmette, von Behring and others showed that tuber- 
culosis was frequently induced by the ingestion or swallowing of tubercle 
bacilli. In 1903 von Behring stated as a fact that the majority of indi- 
viduals who were tuberculous received their infection in childhood. For 
the next four or five years this theory was combated by many leaders in 
the medical profession, but after the increased use of the von Pirquet 
test following its discovery in 1907, it was gradually accepted that von 
Behring was right and that the majority of children in our cities were in- 
fected with tubercle bacilli before they had reached the age of 15. This 
knowledge emphasized the importance of preventive work in children but 
did not change the attitude of the leaders of the anti-tuberculosis move- 
ment toward the value of hospitals as isolation centers. It was realized 
that in early cases the danger of infection was small, but prolonged con- 
tact with careless patients or additional work due to the care of the patient 
or to add to family income was an additional predisposing factor in caus- 
ing tuberculosis in other members of the family. 

Even as late as 1911 the teaching of Calmette, von Behring and von 
Pirquet had not received sufficient acceptance to change the attitude of 
the leaders in the tuberculosis field on the subject of hospitals for ad- 
vanced cases. Ina report of the Rhode Island Commission on Hospitals, 
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the reasons for hospital isolation were very well explained. This report 
points out the danger from constant contact with advanced patients to 
children and other members of the family and household; the danger of 
overwork to other members of the family in caring for the patient; the 
inability or unwillingness of general hospitals to care for tuberculosis 
patients properly, and urges the necessity of municipal hospitals for tu- 
berculosis and the restricted use of the police power in segregating con- 
sumptives who wilfully violate regulations, for those for whom the family 
is unwilling to care and for homeless and vagrant persons. 


THE EARLIER HOSPITALS 


The earlier hospitals were constructed during the period when there 
was fear of infection and also a fear of damage to property. The Oppo- 
sition of real estate owners was so serious that the National Tuberculosis 
Association was obliged to make a study on the subject and published a 
pamphlet entitled, “The Effect of Tuberculosis Institutions on the Value 
and Desirability of Surrounding Property.” The evidence submitted in 
this report shows that the construction of hospitals did not in any way 
interfere with property values in the vicinity nor did the presence of the 
hospital have anything but a favorable result upon the health of the 
community. These matters are now so far back in our history that there 
is no necessity of giving the data in more detail. 

These hospitals or sanatoria were frequently of the shack type of flimsy 
and inexpensive construction and at first provided few facilities for the 
care of advanced cases. They were usually considered as sanatoria al- 
though frequently the name “hospital” was given to them. In a number 
of municipalities, however, fairly large institutions had been erected, either 
by voluntary agencies or by the cities themselves. 


DEFECTS IN CERTAIN INSTITUTIONS 


Many of the earlier institutions providing for the care of advanced cases 
only soon fell into disfavor with the public. It became a matter of com- 
mon knowledge that many a patient who entered the institution steadily 
became worse and was removed often just prior to death if his friends 
| or relatives were able to provide for him at home. The care of. the 
_ patients was often unsatisfactory, but little interest was taken by the 
physicians or nurses, and a general feeling of hopelessness pervaded the 
entire atmosphere of some of these institutions. The length of stay be- 
came shorter and shorter as a general rule and it became obvious that 
better facilities should be provided than those of the old fashioned hospital. 
The more recently constructed hospitals are provided with isolation wards 
or rooms with sun parlors and porches—in fact with practically all of 
the facilities necessary for a sanatorium. In one of the larger institutions 
in New York State known as a hospital, the construction is almost identical 
_ with that which would be employed for a sanatorium. There is little 
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difference in the type of building, the only actual difference being that 
the hospital admits a patient in any stage of the disease and the sanatorium 
admits earlier and more favorable cases. 

In one institution for advanced cases*, the average length of stay was 
approximately six weeks and there were vacancies during a period of 
years. With no change except the appointment of a new physician the 
length of stay increased during the next year to over three months, the 
disease was arrested in several far advanced cases, and by the end of the 
year there was a waiting list and all beds were occupied. One should not 
be too hasty in judging the value of the hospital for it largely depends 
upon the character and ability of the professional and administrative 
staffs. At the present time a large number of hospitals are so remote’ 
from the city or county to which they belong that their usefulness is | 
diminished. They are too small to permit of the necessary expense for 
the payment of a competent physician and for competent nursing and 
administrative service. Consequently many of them have vacancies and 
many individuals refuse to go unless directly under compulsion. In the 
larger institutions the situation is different. Even though it may be re- 
mote, its treatment is still sought by the patient, and where the medical 
direction is good, the institutions are full and there are many applications 
for admission. 

The defects in the management of hospitals were early recognized by 
the Association and in 1913 a survey was made of 25 hospitals for ad- 
vanced cases in and near Chicago, Philadelphia, Boston and New York. 
In this report it was shown that in these hospitals, having a total bed 
capacity of 4,672, there was an average of 1,324 admissions per month. 
Sixteen of them had a long waiting list with no vacant beds and in 9 with 
a total of 2,141 beds, 368 were vacant at the time of the investigation. 
The continual coming and going of patients was found to be due to a dis- 
like of strict rules and institutional surroundings, to the inability to obtain 
alcohol, and to the desire of patients as they grow weaker, to return to 
their own home to die among friends. Would that these reasons had 
been fully known and appreciated by all of those who had the responsi- 
bility to care for the discharged tuberculous veterans, for exactly the same 
elements of human nature were still evident among the veterans. 


THE RESULTS OF HOSPITAL TREATMENT 


There are few satisfactory reports of the results of treatment of ad- 
vanced cases in institutions. The report of the Essex County, New Jersey, 
Hospital for Tubercular Diseases (Soho Sanatorium),+ shows for 1919 
that 204 patients were discharged as follows: 


* Tuberculosis Hospital, Chartres, France. 
-+ Second Annual Report of Essex County Hospital for Tubercular Diseases, 1919, 


LINSLY R. WILLIAMS, M.D. 485 


EY CCUM acer a ieee ts La ae Te os 0 
NOG gts Ole as A GRINS eC a BC 8 
Derren ererreored i. ee Te a ce eee tee 6 
ela ee ees Weare wee O's gw aie a'5ia Soe si MD ye m en 4 
ee chee b's c's da oid, eile 8 glealew ns 90 
yy Chak le es cin ap) g/cc 5 ewes dainty ae meals 96 


Of the discharged patients; 110 gained in weight from % to 45 pounds 
(average gain of 9.99 pounds) ; 27 lost weight from va to 12 pounds; and 
67 had no change in weight. 

There were 200 deaths; 151 male and 49 female. Of these 70 were 
practically moribund on ecaiesinre dying within 40 days of admission. 

Excluding these moribund cases, the death rate with 534 patients treated 
was 24.34 per cent. 

At Trudeau, while it is not an institution dealing primarily with ad- 
vanced cases, nevertheless Brown and Heise* have reported on 513 ad- 
vanced cases, discharged from Trudeau from 1885 to 1922. Of these 

218 or 42 per cent died in 2 years 
245 or 48 “ “ Bihan Abels 
260 or 51 6é 6é ¢é 66 6 6é 

Again the Loomis Sanatorium, while not an institution for advanced 
cases, reported in their 27th annual report on the following moderately 
and far advanced cases: 


MopERATELY ADVANCED CAsEs, 46 = 48.94 PER CENT. 
Number of Months 


in Sanatorium Number of Cases Condition on Discharge 
1-3 3 All improved. 
3-6 10 1 arrested, 1 apparently ar- 
rested, 8 quiescent. 
6+ 33 3 arrested, 15 quiescent, 7 im- 


proved, 7 unimproved, 1 died. 


SUMMARY Average Length of Residence 
Arrested 8.69 per cent. 66.58 weeks 
Apparent Arrested 2.18 per cent. 22.00 weeks 
Quiescent 50 per cent. 63.00 weeks 
Unimproved 15.21 per cent. Not given 
Improved 21.74 per cent. scan Ae 
Died 2.18 per cent. ¥ ‘ 
Far ApvANCED Cases, 33 Cases = 35.10 PER CENT. 
Number of Months 
in Sanatorium Number of Cases Condition on Discharge 
1-3 ! 3 2 quiescent, 1 unimproved. 
3-6 eG 2 quiescent, 1 improved, 3 un- 
improved, 
6+ 24 1 apparently arrested, 6 quies- 


cent, 6 improved, 7 unim- 
a proved, 4 died. 
* Tubercle, vol. VI, no. 5, 1925. 
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SUMMARY 
Average Length of Residence 
Apparently Arrested 3.03 per cent. - 58.29 weeks 
Quiescent 30.30 per cent. 56.00 weeks 
Improved 21.22 per cent. Not given 
Unimproved 33.33 per cent. i “4 
Died 12.12 per cent. fe 4 


Dr. Bray,* Superintendent of Ray Brook Sanatorium, reports that 
of the advanced cases discharged in 1917, 61.9 per cent left unimproved. 

Dublin,} writing on ‘The Causes of the Recent Decline in Tuber- 
culosis and the Outlook for the Future,” says: 


The far advanced cases probably receive benefits as well, but their mortality rate 
is well above the average of the tuberculous and there is no satisfactory evidence as 
to the saving actually effected. But even as to them, there are other community 
advantages which justify their care in sanatoria. 

There is, therefore, a net saving of 10 deaths per thousand per year on the most 
conservative basis that we can use. 

Not less than 800,000 persons have passed through these sanatoria during the last 
decade, of whom close to 600,000 are still alive and showing the benefits of reduced 
mortality in their respective communities. As a minimum, therefore, there are 6,000 
less deaths per year from tuberculosis in this group than would have occurred if 
sanatorium beds had not been available. 


Haven Emersont points out the relationship between the number of 
hospital beds occupied and the death rate, implying that the larger the 
number of beds occupied with tuberculosis patients, the greater will be 
the isolation and the lower the death rate. He shows that in New 
York City there were 3,300 beds occupied in 1907 and the death rate 
was 209; in 1912 there were 7,296 beds occupied and the death rate was 
173; in 1916 there were 9,549 beds occupied and the death rate was 159. 
From this peak of the greatest number of occupied beds, there has been 
a steady diminution and in 1921 the number of beds occupied was 6,414 
and the death rate was 89. 

In New York State outside of the City of New York, Nelbach shows 
that there were 224 beds in 1910 with a death rate of 129.4 and 3,560 
in 1921 with a death rate of 86.2. In New York State outside of the 
City of New York only 71 per cent of the available beds were occupied 
in 1920, but notwithstanding the diminution of the death rate with its 
corresponding diminution of the morbidity rate, the percentage of occu- 
pied beds has steadily increased so that it was over 89 per cent in 1923 
and 1924. 


* Seventeenth Annual Report of New York State Hospital for the Treatment of 
Incipient Pulmonary Tuberculosis. 

+ Transactions Nineteenth Annual Meeting National Tuberculosis Association, 
1923, pp. 343, 345. 

£ Causes of the Rapidly Increasing Fall in the Tuberculosis Death Rate in the 
Last Five Years. AMERICAN REVIEW OF TUBERCULOSIS, June, 1922 
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THE INVESTMENT IN HOSPITALS 


Homer Folks in the S. C. A. A. News for December 1924, comments 
on the growth of tuberculosis hospitals in New York State as follows: 


The organized tuberculosis movement in New York State, outside of New York 
City, began in 1907. 

Since then twelve tuberculosis hospitals have been initiated by private funds, in 
most cases supplemented by public funds. The private funds spent for this purpose 
aggregate $2,055,000 and the public funds $2,017,500, a total of $4,072,500. 

Twenty-four county public hospitals established, operated and supported by public 
authorities, have sprung up at a total cost of construction of $5,589,100. 

This means a total of thirty-six tuberculosis hospitals accommodating 3,210 
persons erected at a total cost of $9,661,600 of which $2,055,000 came from private 
funds and $7,606,600 from public funds. 


From the last known figures there are 639 hospitals and sanatoria 
in the United States for the care and treatment of tuberculosis with a 
total capacity of 66,077 beds. It is assumed that these hospital beds 
cost not less than $2,000 per bed or a total of $132,154,000. The cost 
of maintenance varies from $2.00 to $3.50 a day and although no definite 
study has been made, if we assume that the hospitals are filled through- 


out the year to 80 per cent of capacity, the total annual cost of operation 
at $2.50 a day would be $43,411,275. 


INFLUENCE, OF-HOSPITALS ON THE DEATH RATE 


How much influence the hospitals have had in the diminution of the 
tuberculosis death rate cannot as yet be definitely estimated. We need 
a considerable amount of further knowledge. We should know the 
exact number of institutions, their date of opening, the number of 
advanced cases admitted to these institutions, the average duration of 
stay, the total number of patients treated in such institutions annually, 
the total number of beds, the competence of the instruction given to such 
patients or their families upon discharge, what success has been obtained 
in having discharged patients followed up, what educational influence 
the hospital has had upon the surrounding community, etc. These all 
require a wide range of study, and such a study is essential, for are we 
not continuing more or less on our same program of hospital construc- 
tion and should we not consider some changes in our hospital program? 


PRESENT INCONVENIENCES IN CERTAIN INSTITUTIONS 


There are only half as many patients to treat today as there were twenty 
years ago, and the sanatoria are less strict about admitting strictly incipient 
cases. This has resulted in an increase in the proportion of advanced 
cases in sanatoria, which has brought about the construction of infirmary 
or hospital units in the sanatoria. 
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Although the public has accepted the value of institutional care for 
tuberculosis, many of our cities have not provided adequate facilities for 
the care of advanced cases, and this has naturally played a part in increas- 
ing the number of advanced cases treated in the sanatoria originally de- 
signed for the treatment of early cases only. 

But many of our sanatoria with a capacity of 100 beds or more do not 
provide an infirmary unit for the care of advanced cases nor are there 
as yet adequate facilities for the care of children. There are difficulties of 
management in many of our smaller institutions and their situation in 
many instances, five to fifteen miles from the center of population, makes it 
difficult to secure competent medical and nursing personnel. Students 
of medicine receive too little instruction in tuberculosis work at the medical 
schools and if they become internes in a general or special hospital, they 
rarely have an opportunity of seeing tuberculosis patients. In some states 
the nursing laws or regulations require a registered nurse in many of the 
tuberculosis institutions, but the isolation of the tuberculosis hospital from 
other hospital units prevents many training schools from giving any in- 
struction on the subject of tuberculosis nursing to their pupil nurses. 


CONCLUSIONS AND RECOMMENDATIONS 


There is no question but that with the enormous capital outlay and 
actual expenses entailed in the maintenance of hospitals, this question 
should be given more intensive study. Experience, however, has taught 
certain definite facts in regard to our hospitals which may be summarized 
as follows: Many hospitals are too remote and too isolated from medical 
centers. This frequently militates against the medical and nursing work 
of the institution. In the future provision for tuberculosis cases, especially 
cases of an advanced type, should be made in a general municipal hospital, 
_ Ina separate tuberculosis institution, a separate pavilion or separate wards. 
Tuberculosis hospitals already constructed may serve as a nucleus for the 
development of other hospitals to be managed in connection with them. 
The future tuberculosis hospitals should be constructed with a view of the 
possibility of the hospital being ultimately utilized for the care of patients 
affected with some diseases other than tuberculosis. The advantages of 
these suggestions seem obvious. There would be an improvement in the 
medical service. There would be better teaching of medical students. It 
would be possible for nurses to receive proper training in tuberculosis 
work. The facilities for research work would be increased.. The skill 
of specialists in various fields of medicine would be available. The cost 
of administration would be less. 


DISCUSSION ON PAPERS BY DR. DUBLIN, MR. DROLET 
AND DR. WILLIAMS 


George J. Nelbach, New York: While Dr. Dublin’s paper dealt 
with the curability aspects of sanatorium care, I am quite sure that he, and 
all of us do not feel that that is the only or even the chief value of sana- 
torium provision. One of its important, if not its most important advan- 
tage, is that of providing segregation of infectious cases from other per- 
sons, principally, of course, from young children, the theory being that 
the removal of an open case of tuberculosis from the household means 
the removal of a potential focus of infection. 

On principle I am disposed to agree with Dr. Williams that the future 
institutional care of the tuberculous should be in a general hospital offering 
a wide range of services: such as for general medical and surgical cases; 
for children; for maternity cases; for communicable diseases; for the 
temporary care of the alleged insane pending diagnosis, and possible future 
commitment to a special hospital for mental diseases. The advantages 
which Dr. Williams alleges would accrue from such an arrangement, would 
appear to me sound in principle. They are: (a) improvement in the 
medical service; (b) better teaching of medical students; (c) opportunity 
for pupil nurses to receive proper training in tuberculosis work; (d) 
skilled specialists in various fields of medicine would be available; (e) the 
cost of administration would be less. 

The reasons why the institutional care of tuberculosis in general hos- 
pitals became discredited twenty or more years ago was because the tuber- 
culosis patients cared for then were mostly advanced cases. Relatively 
very, very few cases were being discovered in those days in the incipient 
stage. And in those days the medical care of advanced cases was quite un- 
interesting. Very little, it appeared, could be done for them, and they were 
seldom seen by physicians, but were usually looked after by internes and 
by nurses and attendants, many of whom were afraid of coming into 
intimate and repeated contact with the patients because of their fear of 
infection. The quarters given over to the care of such advanced cases 
in the general hospitals were usually the least attractive, and located gener- 
ally in most obscure and out-of-the-way parts of the hospitals. 

I feel quite confident that in the future the tuberculosis patients, when 
cared for in general hospitals, will receive a square deal. In the first place 
the medical care of such patients has become much more interesting and 
varied: there is the very important and useful X-ray service; artificial 
pneumothorax; surgery for certain types of cases; heliotherapy for lung 
as well as for bone, joint and peritoneal cases; and occupational therapy. 
Secondly, there has been developed during the past two decades an instru- 
mentality that would be of great value in seeing to it that proper care is 
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given to tuberculosis patients in a general hospital. I refer to the volun- 
tary, unofficial organization of public-spirited, non-partisan, non-sectarian, 
disinterested men and women, known as the Tuberculosis Association. 
These organizations can advise, assist, encourage and urge, and if need 
be, cajole, the hospital authorities into doing the right thing for such pa- 
tients. If the right thing is not done, it will be largely the fault, I think, 
of those of us who constitute the voluntary associations. 

Then too, the general hospital is the more logical type of institution for 
the smaller communities to set up and maintain: those, relatively speaking, 
that do not have enough tuberculosis, enough population, or enough assess- 
able wealth for taxation purposes to justify the erection and maintenance 
of a special hospital for tuberculosis. 

I must confess that there has not as yet been much experience developed 
in our State in the care of tuberculosis patients in general hospitals. We 
have only two general hospitals in which such patients-are cared for, both 
of them governed by a board of managers, and with full-time medical 
superintendents. In one of them—that in Oneida County—the experience 
has been quite unsatisfactory, due chiefly, in my opinion, to:the fact that 
the institution was very poorly planned, and does not lend itself readily to 
satisfactory structural changes; that it is located on the grounds of the 
almshouse, resulting in its being used chiefly by patients of a relatively low 
social class and that the medical superintendent has not had special tu- 
berculosis experience, and has no assistant with such experience. 

In the other hospital—the one in Westchester—the experience has, on 
the whole, been more satisfactory. This institution is much better planned 
and constructed, is not on the grounds of an almshouse, and hence re- 
celves patients of a relatively higher social grade, and it has a full-time 
physician with tuberculosis experience in charge of its tuberculosis wards. 

A law, which our State Committee drafted, was enacted three years ago, 
authorizing any county to build a general hospital with a ward or pavilion 
for tuberculosis. It is expected that only the smaller counties will be inter- 
ested in such a statute, for 33 of our total of 57 counties have special tuber- 
culosis hospitals. Thus far no county has taken advantage of the author- 
ity conferred by this statute. 

As to the present standard of hospital bed provision—that of a number 
of beds equal to the average annual number of deaths from tuberculosis 
over a period of years, say five years—I would not be disposed to cut that 
down to a smaller ratio even though the mortality and morbidity from 
tuberculosis are diminishing. A very substantial portion of the tubercu- 
lous population of most localities is not being hospitalized. It seems to 
me that the number of beds should not be decreased, but that steps should 
be taken to make the best possible use of the available beds. The out- 
standing need, in my opinion, is more intensive case-finding facilities. 
That is, more clinics, more nurses to locate the suspects and contacts, and 
to bring them into the clinics for diagnosis; greater provision of portable 
X-ray service, making it possible to carry the X-ray service to the people, 
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instead of the more laborious job of bringing the people to the X-ray 
service. 

On the other hand, I must confess to holding some doubt as to the 
desirability of increasing the standard of hospital bed provision in locali- 
ties that now meet that standard. It would seem to me that before large 
outlays of funds are made for additional construction, the present facili- 
ties should be used more intensively and linked up with a system of closer 
and more adequate home supervision of patients. Special efforts should 
be made to use the hospitals more and more as educational institutions 
for the training of patients, particularly for those who have the character 
and intelligence to introduce and follow at home after discharge from 
such hospitals the regime and system taught them while in the institutions. 
This plan would require the provision of more case-finding services, greater 
discrimination in the selection of patients for hospital treatment, shorten- 
ing of their stay while in the institution, and concentration on training and 
instruction of them while they are there. A great deal more can be done 
in enlisting the interest and co-operation of patients while in the insti- 
tutions. There is still too much of a tendency to regard the patients as 
cases and not as human beings. Not enough is being done to explain 
patiently and repeatedly in plain, simple terms that they understand just 
what the treatment is all about; what part they need to play in the situa- 
tion; what their duties and opportunities are, both in the hospital and 
when they return to their homes. There is still too much of the incantation 
and hocus pocus stage persisting in the practice of medicine. 


Dr. Robinson Bosworth, St. Paul, Minn. There is no question 
regarding the importance of this subject at this time. Already many are 
asking for advice regarding not only the future need for additional sana- 
torium beds, but, regarding the ultimate use of our present institutional 
facilities. Not so many years ago, we were striving to provide beds to 
equal one bed for each annual death from tuberculosis in the community. 
In some states, this aim has not only been realized, but exceeded. This 
is notably the case in New York, Massachusetts, and Minnesota, according 
to Drolet. Certainly the time has arrived for these states to consider 
seriously the possibilities of greatly improving other types of tuberculosis 
work before increasing the number of sanatorium beds to any extent. 

We have recently pointed out the probable wisdom of this movement 
in Minnesota, where there are eighteen tuberculosis institutions with 2,124 
beds and a total annual death from tuberculosis of all forms in 1924, of 
1,706. Personally, we are of the opinion that our efforts should now be 
concentrated on work outside the walls of institutions, such as properly 
organized follow-up for cases now in their homes, clinics of a permanent 
nature, and a better understanding and increased co-operation on the part 
of the general profession. It must not be lost sight of, however, that 
there is still a need for great improvement in sanatorium service itself. 
Many of our institutions fall far short of the mark in this regard. It 
must be acknowledged that many institutions are sanatoria in name only. 
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Their improvement towards higher standards certainly gives us all work 
for the future. We are of the opinion also that the slogan of one bed 
for each annual death should not be interpreted in its narrow sense, for it 
has been proven that more beds than this do not fulfill requirements where 
high sanatorium standards are maintained, especially, where children are 
admitted. 

Although, Minnesota sanatorium beds exceed the total number of annual 
deaths, its institutions are filled and there is also a waiting list. 

While the question of the use to which our sanatoria are to be put in 
future years when the tuberculosis problem is no longer a serious one, 
may be food for thought and may well be kept in mind, especially when 
new institutions are planned and established, it must be admitted that 
vacant beds in well conducted sanatoria are very rare and will be for 
some time to come. 

When the time comes to convert sanatoria for tuberculosis to other 
uses, not only will it be a day for rejoicing, but public sentiment will be 
such as to allow sanatorium officials to make the change without placing 
undue burdens on their shoulders. 
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In attempting to add anything to the many things that have been written 
and said on the subject which is before us for discussion this morning, 
I feel that I am undertaking a difficult task. However, four years of 
general public health nursing and three years of tuberculosis work have 
naturally given me some impressions which I am pleased to present to 
you and if I can present them with any degree of clarity, I shall feel 
justified in taking up a few minutes of your time. 

First let me say that I feel keenly that tuberculosis work as it is now 
carried on in the majority of community health programs does not 
receive a proportionate amount of time and attention. One reason for 
this, I believe, is that tuberculosis nursing was not a part of the hospital 
training school course of the average nurse who is now engaged in public 
health work. The hospital training course furnished the basis for her 
public health career to be sure, but when she left the training school she 
had no intelligent understanding of this disease, its nature, cause, pre- 
vention, and cure. It was as though tuberculosis did not exist, at least 
it was not considered a disease about which graduate nurses needed to 
concern themselves. And yet for hundreds of years it has been a leading 
cause of death, suffering, poverty and sorrow—the very conditions which 
a nurse by virtue of her training and her vision of service hopes to aid 
in alleviating. 

In contrast as I think back to training school days, I remember grate- 
fully the thorough teaching we received in the care of typhoid fever 
patients. So far as infection is concerned, there is much _ similarity 
between typhoid and tuberculosis. The former is shorter in course and 
more acute, it is true, but just as easily contracted as tuberculosis—if 
not more so. Were we ever indifferent to a case of typhoid fever? 
Indeed not; it presented instead a real challenge for our best efforts and 
we gave them with the result that many desperately ill patients were liter- 
ally hauled back from the brink of the grave and almost made to live. 
Incidentally, one thing we learned was that it was unnecessary for a 
nurse to contract typhoid from a patient, and that if she did, she had only 
herself to blame for it was absolute proof of poor technique on her part. 

I remember that my own interest in this type of case was stimulated 
to such an extent that I said to a sister nurse just before leaving the 
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training school, “I hope my first case after I get out is a good hard case 
of typhoid fever, and that I can bring it through. Wouldn’t that be 
great?’ Did I say anything about tuberculosis? I did not; it wasn’t on 
my list, for the simple reason that it had not been placed there. 

I do not mean to say that a tuberculosis patient must necessarily 
have the same intensive nursing care that a case of typhoid fever calls 
for. But I do mean to say that tuberculosis patients have as much 
right to understanding service on the part of nurses, as if they were 
afflicted with some other disease, and we will all agree that the reason 
typhoid fever nursing is done so well is because the importance of it 
has been so thoroughly established in the minds of the pupil nurses. We 
might properly ask the old question “Can a leopard change its spots”? 
Or in other words “Can a nurse be expected suddenly to acquire enthu- 
siasm for tuberculosis work if foundations have not been laid for it in 
the hospital training school”? Her public health training will do much 
for her, of course, and if she is adaptable and open-minded she will in 
the performance of her daily work learn many things. But the wonder is 
that we get the amount of tuberculosis work that we do in a generalized 
public health program, for we must in all fairness admit that some very 
good things are being done. | 

And no matter what arguments may be presented for or against the 
generalized program the fact remains that we have it and shall continue 
to have it in many sections of the country where the employment of 
specialized workers is not feasible for many years to come. The English 
people are amused at what they term “the American mania for specializa- 
tion and tell of the man who applied for a job-in a Detroit machine shop. 
When asked by the employment manager if he was a good all-round 
mechanic he said that he was and gave as basis for this assertion that 
he had worked for six years in Ford’s factory. “And what did you do 
in Ford’s factory,” was the question, to which he replied, “I screwed 
on nut six hundred sixty-seven.” 

It is to smile, but we all know that nut six hundred sixty-seven was 
screwed on more expeditiously and with less waste motion because it was 
one man’s particular job. And because this holds true wherever the size 
of a project warrants specialization, it is not the purpose of this paper 
to present any arguments against it in its relation to public health work. 
But there is much to be said for the well balanced and well executed 
community program. 

Unless one has been a public health nurse, working under a general 
program, it is hard to understand all the demands that are made upon her 
after she becomes established in her community. This is especially true 
in smaller communities and rural districts. Here is for example, a 
woman who has had a scrap with her husband and wants the nurse to 
“come out right away and take her to a lawyer so that she can apply for 
a divorce.” Or the mother who calls up to tell her that the neighbor 
over whose field her children have walked to school, and incidentally their 


ANNA M. THOMPSON 497 


only outlet to town, has decided to have a grievance against her husband 
and as a result has closed up the road. Will the nurse please tell her 
how they can get a road? 

Or the farmer who halts her as she passes along the road to tell her 
that one of the neighbor’s cows died a few days ago and that instead of 
properly disposing of the carcass he has left it in a place where it is a 
detriment to the community. He doesn’t want to say anything to his 
neighbor, neither does he want the neighbor to know that he told her, 
but won't she please see about it ? 

To the uninitiated these things may seem exaggerated and incongruous 
but any county nurse can tell of instances similar to these. Many of 
these requests are, of course, distinctly apart from the work which she 
is employed to do, but unless she shows sympathetic interest in all these 
things and is willing to do what she can, she will not be able to secure 
co-operation in her plans for constructive health work. 

Briefly enumerated, the activities she is expected to carry on are school 
inspections, contagious disease control, tuberculosis work, pre-natal care, 
maternity and infant hygiene, nursing demonstrations, and popular health 
education. Then add to this social work, for many a public health nurse 
is the only social worker in her community. Naturally under the pres- 


sure of a program such as this, the activities that loom up largest and are 


the most insistent in their demands will receive the most attention. Con- 
sider, for example, that phase of her work which deals with contagious 
diseases. In the appearance of a single case of diphtheria, scarlet fever or 
smallpox lies a real challenge, which, be it said to her everlasting credit, 
she accepts promptly and deals with effectively so far as lies in her 
power. Ina few weeks the case is closed and there is no danger of the 
contacts developing the disease after a comparatively short period of time. 

But tuberculosis does not present the same emergency as do other 
infectious diseases. It is different in its onset, progress and effect. The 
tuberculosis patient is always with us—‘If{ we can’t see him today, we 
can see him tomorrow and he will still be with us next week or next 
month.” There is no immediate evidence of infection in the contacts 
and in the hurry and stress of a public health nurse’s day it is not always 
easy to see the promise for the future years. I say this with conviction, 
because I know whereof I speak. 

Secondly, tuberculosis patients are not always receptive to suggestions 
and many of them find it hard to believe that they really have the disease, 
especially if a positive sputum has not been secured. Consequently, a 
nurse’s visits may be looked upon as a nuisance unless she is wise enough 
to “drop in” merely as a friendly visitor but ever on the alert for an 
opportunity to direct the patient’s mind tactfully in the right direction. 
This is not an easy thing to do cheerfully when there are a hundred and 
one things clamoring to be done some of which would bring more prompt 
and satisfactory results. 

Then there is the patient who has been examined several times and 
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each time received a different diagnosis. He wants to believe the most 
favorable report—and does so, often with fatal results to himself. 

Because tuberculosis work presents these rather. discouraging angles 
and seems to show so little immediate result, it is naturally easy to allow 
it to become more or less submerged in the general routine of exceedingly 
busy days. You know the proverbial old woman who lived in a shoe 
couldn’t possibly have been half as busy as the general public health 
nurse who tries conscientiously to carry out a community program. 
Here, however, she must remember that a chain is no stronger than its 
weakest link, and that her program is not well balanced unless tuberculo- 
sis is given its rightful place in it. She will probably find it necessary to 
rob Peter to pay Paul; there are only twenty-four hours in a day. And 
I trust that we whose interest is primarily in tuberculosis work will not 
be so short-sighted that we can not see the importance of the other 
activities which enter into a community program, but still I believe that 
we should encourage a “housekeeping” of time so that each activity may 
have a proportionate share. 

In order to secure that, it is necessary that an organized program for 
systematic tuberculosis work is incorporated into the general public health 
program. If I were to take up general public health work where I left 
off two years ago, I would first take some time off to talk over with 
myself each activity which ought properly to enter into my community 
program. My “tuberculosis conversation would probably run some- 
thing like this: ‘Now as to this question of tuberculosis work that folks 
talk so much about, why is it so important anyway ?” 


“Well, [ can think of at least five good reasons why it is worth 
keeping after. The first one is that it is infectious; (2) it is in- 
sidious; (3) a disease primarily of youth and middle age; (4) a 
disease of long duration; (5) an economic problem both from the 
standpoint of the individual and the community. 


“What are the objectives of tuberculosis work?” 


“So far as I can see there are only two, viz: prevention and cure. 


“What are the agencies to which I may look for help in attaining 
these results?” 


“Local physicians, sanatoria, local organizations of people whose 
interest has been aroused in public health work, state organizations 
such as the anti-tuberculosis associations, the State Board of Health, 
etc., and the national health organizations.” 


“What is my relation to these agencies and what may I expect from 
each of them?” 


“My relation to the physicians is the same as it was in my institu- 
tional or private duty work. I am just as helpless in public health 
work without them as I was in the other types of work and upon 
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them rests the final responsibility for proper diagnosis. In return 
for this attitude on my part I shall expect to get from them a report 
on cases when a diagnosis of active or suspicious tuberculosis has 
been made, also permission to visit the patient to arrange for sana- 
torium care or proper home treatment, as the case may be. I shall 
also expect—and will work to secure—an interest on their part in 
patients whom I refer to them for examination.” 


(“Personally, I believe it is entirely possible to secure such co-operation, 
not a hundred per cent. to be sure, but still enough to be worthy of the 
effort. Just a few days ago a doctor gave me the name of a patient on 
whom he had just received a positive report. He said that he would be 
glad to have me call and see what I could do in arranging for the patient, 
who is the mother of two small children, to go to a sanatorium. Then 
he added this, “I’m so busy that I simply haven't time to follow-up a case 
of this kind properly.” Another doctor said, “I believe most doctors are 
glad to have nurses visit their tuberculosis patients. You know, we see 
them so seldom that we forget we have them.” ) 


“From the interested people of this community I may expect moral 
and financial support of my plans. From the sanatorium, if I am 
fortunate enough to have such an institution in my community, I 
may through a co-operative arrangement receive a report as soon as 
an application for admission is received from my district, and this 
will enable me to establish a contact in the home while the patient 
is still there. After the patient has been admitted, a report of inter- 
esting facts from the patient’s history, as to contacts, financial status, 
etc., would be of real value to me in my future contact with the pa- 
tient and the family; and when the patient is discharged, I want a 
report giving time of discharge, condition upon discharge and any 
special instructions which were given for that individual patient’s 
guidance outside of the sanatorium. Guess I’d better plan to visit 
the sanatorium at regular intervals too, so that folks get sort of 
used to me. 


“Then I ought to follow the patients into the home and see what 
sleeping arrangements have been made, if the sanitation is good, if 
there is an abundance of fresh air, and if there is plenty of whole- 
some food. Think perhaps if I learn to know them well in the san- 
atorium they won’t shoo me off the doorstep. 

“In return for this the sanatorium has a right to expect from me 
reports at regular intervals on the progress of its ex-patients and the 
condition of their families. For the sanatorium must mean more to 
me and to my community than merely a place where tuberculosis 
patients eat, sleep and recover or do not recover, as the case may be. 
It must also represent a place from which constructive health work 
is carried on and where prevention as well as permanent cure is a 
consideration. 

“Through national state health organizations I can secure assistance 
in my educational campaigns as well as in the finding of cases. Chest 
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clinics are available, as are also speakers, literature, health films, 
posters, and other exhibits. 

“Briefly then, my program for the anti-tuberculosis work within 
the community program consists of (1) education, (2) early discov- 
ery of cases, (3) sanatorium treatment and training, (4) periodic 
examinations of contacts (5) observation of ex-patients and other 
patients who are not under sanatorium treatment. Incidentally, while 
I am talking to other folks about regular examinations, I think V’d 
better take a dose of my own medicine and have a physical examina- 
tion myself at least once a year. 

“It seems to me that my own ideas are quite definite as to what I 
want to do in the tuberculosis phase of my work. But the next thing 
I must do is to sell these ideas to other folks for I certainly can't do 
this job alone. So I will proceed to make a statistical survey of the 
tuberculosis deaths in my community for a period of no less than ten 
years. This survey will include the names, addresses, ages, occupa- 
tions, and social status of each person who had died during that time. 
It will also include the name of the physician signing the death certifi- 
cate and the father’s name as well as the name of the informant. The 
duration of illness will also be included in every instance where it is 
given. 

“The facts and figures brought out in this survey would serve to 
emphasize the reasons why it is necessary to continue the anti-tuber- 
culosis campaign. They would also show what gains we have made. 
Next I must make it a point to present these facts and figures to 
every Ladies’ Aid Society, Farmer’s Club, and Parent-Teachers’ As- 
sociation in my community, that will let me talk, especially stressing 
the fact that tuberculosis is a curable disease, and also a preventable 
and therefore an unnecessary disease; and I will outline the principles 
of prevention and cure. I’ve talked teeth, tonsils and adenoids until 
the youngsters mouth fly open automatically as soon as I look in 
their direction. And I’ll continue to talk, but I certainly feel that I 
should give the tuberculosis phase a fair chance too.” 


So much for the monologue which of course would differ with the 
individual. 

May I come back for a moment to my opening remarks regarding the 
importance of making tuberculosis nursing a part of the regular training 
school course? This is not a new idea and I know that efforts are being 
made to bring this to pass. We are moving slowly it seems, chiefly because 
we have not yet been able to decide just how it may best be done. Per- 
haps this is partly due to the fact that we have set up standards for tu- 
berculosis training which cannot be met generally at the present time. 
We need high standards, but if our standards are so high that they do not 
permit us to meet a situation as it should be met, then we had better | 
consider modification. I believe from the bottom of my heart that two 
months or even one month spent by any student nurse in any one of the 
sanatoria in our state (Wisconsin), would be of untold value to her and 
to her profession. For there she would learn that tuberculosis patients are 
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just like other patients; she would learn that she could care for them with 
safety to herself ; and she also might learn that the sanatorium routine was 
beneficial to her and that she would find herself in better: condition when ~ 
she was ready to leave, than she was when she came. 

From her personal contact with the patients themselves she would get 
many interesting confidences, of their hopes and ambitions, and of plans 
that were suddenly stopped. She would get the picture of the little chil- 
dren who were left behind when the mother or father came to the sanator- 
ium, and she would get some real lessons in patience and hopefulness, the 
very characteristics which Miss Gardner says that a nurse needs in doing 
tuberculosis field work. For though some tuberculosis patients are rather 
complaining, there are in every sanatorium some others who are real 
inspirations to every one with whom they come in contact. 

In short, she will learn, if she is the learning kind, many things that 
cannot be found in books, and if she is a normal, red-blooded person, she 
will come back to her training school with an intense hatred in her heart 
for the miserable, sneaky little bug that causes so much suffering and un- 
timely loss of life. And she will feel that if she is able to keep just one 
person from developing the disease, or is able to induce him to place him- 
self under treatment early so that he may have a better chance for recovery, 
all her efforts will be well worth while. 

Training in tuberculosis nursing, supplemented of course by public 
health training, and a well organized plan for tuberculosis work are the 
two outstanding needs in securing for this type of work its proper place 
-in the community program. This is especially true of rural nurses, and 
nurses working independently in the smaller communities, and there are 
many of these. For the larger communities where there is supervision, 
it would seem that at least the supervision should be specialized. Every 
community, if it will stop and take stock, can easily determine whether or 
not it could do better in any given activity. If it finds that it could, then 
it should; and as different plans suit different communities, each com- 
munity must decide for itself just what to do. The important thing is 
to take stock, to face facts and to find the remedy. 

And in making our plans, whether it be for a small community having 
only one nurse, or for a larger city with a nursing staff, let us not become 
discouraged if we do not get one hundred per cent. results. This quotation 
which I saw on a High School bulletin board recently has been a real help 
to me and I pass it on to you: 

“Make no little plans; they have no magic to stir men’s blood and 
probably in themselves will not be realized. 

“Make big plans; aim high in hope and in work and remember that 
a noble logical diagram once recorded will never die, but long after we 
are gone will be a living thing asserting itself with ever increasing 
insistency.”’ 


THE RELATION OF GENERAL WORK TO TUBER- 
CULOSIS WORK IN A SPECIALIZED PROGRAM 


By Marcaret Mary Cassipy, R.N. 


YAKIMA, WASH. 


AFTER reading the subject assigned me for this paper, my first thought 
was of the city and county in which I have worked for a number of years 
and of our experiences, or [ may say our adventures, there in general as 
well as special types of nursing work. Yakima County borders on the 
Cascade Mountains on the, west and the populated section stretching east- 
ward is a beautiful valléy about 90 miles long and from 25 to 50 miles 
wide. ‘This tract originally was covered largely with sage brush, but 
when the marvel of irrigation touched it, the land became an enchanting 
garden spot with its emerald green hay fields, its orchards, beautiful as 
a fairy land in blossom time and no less lovely when autumn changes the 
picture to the vivid green of leaves and the glowing red of the ripened 
fruit. The stranger in our midst is always delighted with Mount Adams, 
our own snow-capped mountain, which stands, as it were, in our back 
yard and in summer looks like a huge dish of ice cream with chocolate 
dripping down its sides. Mount Rainier is also plainly visible from our 
county. But one must live close to the foot hills, entirely devoid of 
vegetation, for a time to realize their charm which chiefly consists in a 
series of ever-changing colors—blue and purple in summer, soft green 
in spring, and white in winter, billowing in the distance as softly as 
velvet in a jeweler’s window. ‘The population of this county is 63,700, 
25,000 of which is the city of Yakima or in the closely settled fruit sec- 
tions near-by. 

The first person in any public health nursing position in our county was 
a practical nurse employed by the city of Yakima to do bedside nursing in 
connection with her work as superintendent of the city Associated Char- 
ities. When she resigned, a graduate nurse who had had executive insti- 
tutional experience but no public health training was secured to fill the 
vacancy. During the same summer, 1918, a country tuberculosis nurse was 
employed by the County Commissioners to do, tuberculosis work both in 
city and county, and in September, 1919, the Yakima school board em-_ 
ployed a nurse for the city district and the local chapter of the American 
Red Cross employed another for school and general public health work, 
excepting tuberculosis, outside the city. These nurses all had public 
health nursing training or experience and later a public health nurse was — 
secured for the visiting nurse work. The Red Cross program changed 


502 


MARGARET MARY CASSIDY, R.N. 503 


as time went on until it finally became a definite county school nursing 
service. 

From the first the public health nurses were closely united, and one 
evening in 1920 while having dinner together someone proposed more in 
the spirit of jest than in earnest, having a Public Health Nursing Organ- 
ization as we had enough nurses to take the four important offices. A 
very simple constitution was forthwith adopted and it was planned to 
meet in the lobby of the leading hotel on a certain day each month and 
later have dinner together and discuss the various phases of public health 
nursing work, and the immediate problems in that connection. 

Two of this original group are still in the work. One has been working 
continuously, and the other has just returned after an absence of three 
years. In the city schools there has been only one change in personnel, 
the Ked Cross Nurse, while the Visiting Nurses Association has had many 
changes. The “get together’ program has been adhered to closely in the 
past five years and the public health nurses have had usually from twelve to 
iourteen meetings a year. Some reorganization has taken place, to be sure. 
The organization is now the public health section of the Sixth district of the 
Washington State Graduate Nurses Association and has a member from 
another county who meets with them occasionally. Dinner meetings are 
no longer held regularly, but are usually called monthly at a time and 
place designated by the chairman of the section. All problems—such as 
division of work, “reporting back” on cases, the establishment of clinics 
or a proposed change of policy in work, as the organization of a Visiting 
Nurse Association to assume responsibility for the city nursing work 
which is now separated from the Associated Charities, are discussed and 
a definite policy decided upon by the Public Health Section. 

In a small community such as Yakima the members of the different 
lay boards are closely associated, both in social and civic activities ‘and 
to keep them working harmoniously and in their own spheres would be 
most difficult if the nurses were not in accord at all times. 

Do not think that we always agree, but we disagree privately and 
arrive at some conclusion ourselves. We do not air our grievances 
elsewhere. 

The various fields of work have been carefully outlined by the nurses 
and accepted by the organizations as a matter of course. The school 
nurses have perhaps the most strictly specialized field. The visiting nurse 
does pre-natal, child welfare and bedside nursing in the city only. She 
gives bedside care to the tuberculosis cases as well as to others within 
her territory. The tuberculosis nurse directs all tuberculosis activities in 
city and county, such as chest clinics, admission of county patients to 
Sanatoria, educational work, lectures, distribution of literature, exhibits 
and publicity. Because of the number of orthopedic cases which are tu- 
berculous, a definite program for all kinds of orthopedic defects has been 
carried on since 1920 through the tuberculosis department. This was 
originally financed by the Tuberculosis League but is now paid for by 
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the Rotary Club. While the hospitalization and treatment of these cases 
is directed by this department, the school and the visiting nurse do much 
of the follow-up work in the homes. Dental clinics for needy children 
are a great necessity and because no other agency is in a position to do 
the work the Tuberculosis League finances a dental clinic which is oper- 
ated by a paid dentist one half-day each week and which is under the 
direction of the tubercuosis nurse. The informal “Confidential Ex- 
change” maintained by the nursing group and their close contact through 
meetings prevents overlapping in their work. 

To go back to the original topic “The Relation of General Work to 
Tuberculosis Work in a Specialized Program,” it seems from my own 
experience that the tuberculosis nurse should expect nurses doing a more 
general type of work to be valuable as allies in finding cases, both positive 
and suspect, to pave the way for her in the home by telling the prospective 
patient with whom she has contact that the tuberculosis nurse will call, to 
help overcome the prejudice against tuberculosis in the public mind and 
to report conditions that may come to her notice that would be helptul 
to the tuberculosis nurse. The general nurse may also assist at chest 
clinics occasionally for the double purpose of giving service and keeping 
in touch with newer methods of diagnosis. The relation between nurses 
doing a general type of work and the nurse who specializes in tubercu- 
losis should be the same as that between physicians doing a general 
practice and the doctor who specializes in tuberculosis. Other nurses 


should consider the tuberculosis nurse as an adjunct to their own 


work. They should refer doubtful cases. to her for the facilities 
which are available for diagnosis in her department. If the major 
problem in the ‘home is tuberculosis, the case should be entirely under the 
direction of the tuberculosis department. Should the problems change 
as time goes on it would be advisable to make another worker chief 
advisor of the family, always remembering to call the tuberculosis nurse 
again should the need arise. There is no more reason why this plan can 
not be successful than that physicians doing different types of work 
cannot achieve success in treating the same patient. Often a surgeon, a 
throat specialist, a dentist and dietitian may be necessary to restore the 
tuberculous patient to health. This need of the patient for various types 
of service imposes an obligation on both the general and the specialized 
worker which can only be accomplished by concerted effort. The visiting 
nurse, the school nurse and many social agencies as well may be required 
to assist the tuberculosis worker in making a satisfactory plan for the 
tuberculous family, and many times they must work with the family 
simultaneously to obtain the best results. In one case which was handled 


recently in our community, the relief agency, the juvenile court, the 
child welfare and the tuberculosis departments as well as the members of 


the family’s church, were called upon for advice and assistance before 
the many problems could be solved in a satisfactory manner. 
The tuberculosis nurse should keep herself informed on the disease 
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with which she is in contact daily, and arrange with her organization to 
supply her with books and periodicals which treat of the most up-to-date 
knowledge of her problem and which would be useful to nurses. This 
valuable material should be available for reference by the general nurse. 
The tuberculosis nurse should also be willing to meet the nurses or others 
and give talks on tuberculosis both as a personal and a community 
problem. In our city a plan is under way to give a series of talks on 
tuberculosis to student nurses. These instructions will be given from 
the view point of the nursing profession and will not encroach on the 
medical aspect of the disease. This task will naturally be assigned to 
the nurse who specializes in this field. The public health nurses discuss 
these points in their regular meetings as well as other phases of public 
health. 

If the Western states are an indication, the day is far distant when any 
but the great centers of population will have an adequate nursing service, 
and in the meantime specialization or limitation of activities seems to be 
the only solution for the problem. With a large population distributed 
over a wide territory it is most difficult to do effective general work with 
a small staff. It is much better to limit the types of work to an intensive 
service in a smaller field. But this does not mean that the nurse who 
enters a home because of tuberculosis or child welfare neglects other 
problems which arise, nor does it mean that nurses should enter homes 
where their special problems do not exist. When this plan of co-opera- 
tion and co-ordination can be worked out satisfactorily in a rural and 
small city community it would also seem possible in larger cities. Per- 
haps the members of the staff could not know each other so intimately ; 
but the directors could keep in close contact, and with the better organ- 
ization, the confidential exchange and other facilities available in larger 
cities their nurses could greatly assist and be assisted by the specialized 


group. 
DISCUSSION ON PAPER BY MISS CASSIDY 


Miss Anna J. Foley, R.N., Brockton, Mass.: When I read the tele- 
gram from the chairman of this section asking me to discuss this paper, 
my first thought was that I could not do so. The discussion of any paper 
at any time has always seemed to me to be a very important event, but 
the discussion of a paper at the Twenty-first Annual Meeting of the 
National Tuberculosis Association seemed to call for an unusual amount 
of courage. However, after due consideration, I did not see how I could 
afford to miss this opportunity. Upon reading this very interesting paper 
by Miss Cassidy I was deeply impressed by the splendid spirit of the 
pioneer workers in Yakima County. The very foundation of the program 
seems to have been built upon a firm rock of mutual understanding, agree- 
ment and the spirit of co-operation, without which success is impossible. 

Miss Drake has given you a splendid paper as to the merits of a gen- 
eralized program. However, I did not understand that I was to discuss 
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the merits or demerits of a specialized program—but rather the place of 
the tuberculosis nurse in a specialized program. I do not believe that it 
matters at all whether your program be specialized or generalized pro- 
viding that it is the program which is best suited to the needs of your 
particular community. It does, however, matter much if we permit the 
general public to get the impression that we spend the greater part of 
our time quarrelling over the merits and demerits of specialization versus 
generalization. 

Before attempting to discuss the place of the tuberculosis nurse on any 
program it seems only fitting to define that most ambiguous of all terms— 
the tuberculosis nurse. Who here is ready to give a definition? But first 
it might be well to consider the part which she plays in this particular pro- 
eram. So let us consider Miss Cassidy’s program or rather the pro- 
gram of Yakima County as outlined by Miss Cassidy. We find here that 
all phases of a public health nursing program have been considered. Lay 
members have been given due consideration as we know it is possible to 
develop the health projects of a community only in direct ratio to the 
interest and understanding of our lay members. We find the “tuber- 
culosis”” nurse directing all tuberculosis activities in city and county as 
chests, clinics, admissions to county sanatoria, educational work, exhibits 
and publicity, as well as conducting a program for orthopedic patients, 
and dental clinics for needy patients, whereas all other nursing activities 
are carried on by the school and visiting nurses. 

I do not believe that our work should be confined at any time to the 
so-called needy individual as here again it is somewhat difficult to define 
the term needy. I believe that our services should be available to all who 
wish to avail themselves of the opportunities which we offer, thus remoy- 
ing the old-time stigma. As each community is a law unto itself, a pro- 
gram which fits admirably in Yakima County might not work out so well 
in another county ; but one thing is here apparent, and that is in connection 
with orthopedic nursing. The average nurse, tuberculosis or otherwise, 
unless especially trained in muscle training, should not attempt this par- 
ticular type of work. Such courses in muscle training are now available 
at the Children’s Hospital, Boston, in co-operation with the Harvard Med- 
ical School. 

Deplorable as it may seem, we find that hospital training schools for 
nurses have been very slow in including in their curricula courses for the 
care of the tuberculous patient. At the present time an attempt is being 
made to have this phase of the nursing program given definite recognition. 
In addition to this we find that the annual institutes for nurses in the tu- 
berculosis field as conducted by the Boston Tuberculosis Association and 
the one which is now being carried on here in Minneapolis are of ines- 
timable value. A speakers bureau should be included in any well-rounded 
tuberculosis program, thus giving the already harassed “tuberculosis nurse” 
an opportunity to share her burdens with others who perhaps are better 
qualified to speak. 
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And now to summarize the outstanding points concerning the tubercu- 
losis nurse and the specialized program. 

1. A tuberculosis nursing program, whether it be generalized or spe- 
cialized, must be definite, well planned, well organized and generously 
financed as tuberculosis is not an individual problem, but includes both 
the family and the community. Therefore this program should include 
all phases of public health nursing. The individual, the family, and the 
community resources for prevention of disease and the care of the individ- 
ual should be given due consideration. And in order that this program 
may bring the results toward which we direct our efforts, we must place 
special emphasis upon the prevention of childhood diseases. 

2. And I say the nurse as opposed to the tuberculosis nurse—so-called— 
because as such I do not know her, I do not know that she exists. To 
me this person who is a nurse and who is engaged in the development of a 
tuberculosis program, so-called specialized program, is expected to be a 
combination of teacher, mediator, nurse, sociologist, nutritionist, social 
worker, expert record keeper, public speaker, a student as well as a teacher 
of the laws of health, with a good general knowledge of the underlying 
principles of the causes of poverty and disease—as well as of the laws of 
health—possessed of almost superhuman endurance both physical and 
mental—never forgetting for an instant that hers is an important role— 
ready always to sacrifice, without sacrificing one atom of dignity or pres- 
tige in order that the very best results may be obtained. 


THE PREVENTORIUM—ITS USE IN A GENERALIZED 
OR SPECIALIZED PROGRAM IN TUBERCULOSIS 
WORK | 


By Mary VAN ZILE, R.N. 


OKLAHOMA City, OKLA. 


Tuts title was given me by our chairman with this explanation, “The 
National Tuberculosis Association would like a recommendation from 
our nursing group as to its future policy; whether or not the Association 
should do intensive tuberculosis work or broaden out into a generalized 
program.” Again she said, “There is such a difference in opinion in 
regard to the preventorium that I have thought it wise to leave your 
paper open for general discussion; there is so much to be said by 
groups doing both kinds of work.” Doubtless the discussion, especially 
as it is to be led by my eloquent friend and opponent, Bernice Billings, 
will be by far the most valuable part of the contribution of the nursing 
section to this subject. b 

Let us first state our problem. Mr. Godias J. Drolet, Statistician of 
the New York Tuberculosis and Health Association, tells us that since 
1900 there have been one hundred and twenty-two thousand deaths, from 
tuberculosis alone, of school children between the ages of five and four- 
teen, causing an expense to the country of $366,000,000, an average of 
$16,000,000 a year. | | 

The American Child Health Association announced in January that 
the most important happening in the United States during the year 1924 
was the birth of two million children. Statisticians give us the deplorable 
fact that of these children two hundred thousand are doomed to die 
before they are fourteen years old if something is not done to prevent it. 

Tuberculosis in children, as we know, is occasioned by first, absence 
of immunity in the new-born; second, breakdown of the immunity of 
older children. To prevent infection in the new-born child of tubercu- 
lous parents, where immunity has not been established, the child must be 
removed at once from the source of infection. Dr. Eugene Kelley states 
that the infantile type of tuberculosis found under two years of age is 
practically always fatal. In France and Sweden many lives have been 
saved by the system of removing the infant from the tuberculous mother 
the day it is born. Dr. Herbert M. Rich told us in 1922 that children 
must be kept absolutely separated from open cases of tuberculosis. He 
said, “A child’s immunity is never complete.” He stated also the con- 
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ditions most likely to break down immunity of the child and pave the 
way for frank tuberculosis were: First, malnutrition; second, acute 
disease, especially measles, influenza, pneumonia, and whooping-cough; 
third, diseased tonsils, adenoids and defective teeth; fourth, rickets; 
fifth, general bodily ptosis. 

Dr. Edward C. Brenner of the A. I. C. P. Home Hospital, told us in 
1917, that of 114 children exposed to tuberculosis, the X-ray showed 
sixty-five per cent to be positively tuberculous, notwithstanding the fact 
that clinically only three of these had presented definite pulmonary signs. 
They were, however, children recognized to be physically sub-normal. 

Dr. Eugene Kelley, in planning the Massachusetts State survey of 
tuberculosis in children, advised first, special examination of all children 
10 per cent. or more below standard; second, examination of all contact 
cases; third, examination of the small group always found who are 
physically unsatisfactory to teachers and parents. To quote Dr. Kelley 
further “Tuberculosis contracted before two years of age becomes a 
general infection and is practically always fatal. Between five and twelve 
years it is usually confined to the lymphatic glands, is relatively easy to 
control, and here we find a low mortality. After twelve years of age it 
usually spreads beyond the lymphatic glands and becomes a pulmonary 
or general disease.” 

Fifteen per cent of school children of Massachusetts in 1920 needed 
examination, eight per cent of this fifteen per cent, or nine thousand 
children, needed preventive care and supervision befare adolescence. 
Only one per cent of this group needed sanatorium care. 

So much for the problem of prevention of tuberculosis. To consider 
the general phase of the problem we find Mangold saying “The social phase 
of this problem consists in surrounding each person with the forces which 
will insure to him the physique to which he is entitled.’ As the result 
of various studies, he concludes, “The effects of bad environment are 
mainly two: Physical deterioration and individual subnormality. Phys- 
ical deterioration impedes mental and moral progress. Five chief reasons 
for physical inferiority are bad living conditions, unsanitary workshops, 
alcoholism, malnutrition, epidemics and disease affecting children between 
two and five years.” Again he says, “This social condition is not a de- 
generation but a temporary condition dependent upon unfortunate social 
and industrial relations. The great field for the social worker is to 
change the environment so that the individual and the race may be enabled 
to reach the highest possible development.” 

In solving the problem of preventive care and supervision for children 
what is the function of the preventorium?’ ‘The definition of a preven- 
torium as given by Dr. Linsly R. Williams is this: The preventorium is 
an institution designed primarily for the care of children suspected of 
having tuberculosis or members of families in which tuberculosis exists. 
Such children are commonly spoken of as “contacts,” that is, children 
who are living in a home with a tuberculosis patient. The preventorium 
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was designed also for the care of children who are under-nourished or 
underweight for their age and in whom no definite evidence of disease 
could be detected. The preventorium is in fact a year-round country 
boarding-school for children, with the expectation that more emphasis is 
placed upon the physical care of the children, and that children who are 
evidently ill are not admitted. 

First then we must exclude the evidently ill, that is, the diseased chil- 
dren, from whatever cause. The preventorium is to be used for tuber- 
culosis contacts and for the under-nourished and under-weight where em- 
phasis is needed on physical care. The children must have the advantage 
of unquestionable environment and living conditions, with academic and 
hygienic training, as preparation for a fuller life than they could hope 
for without this experience. 

By whom is this problem in prevention to be met? First of all, by the 
broad-minded physicians with the humanitarian viewpoint, who must give 
us in all public health work the results of medical research and help us 
to apply the newer methods required. Nurses of whatever cult or system, 
general, special, school, private duty, institutional, or clinic nurses must 
unite their efforts to find these handicapped chiidren and give them a fair 
start in life. Social workers, juvenile court judges, and educational au- 
thorities by this means can reduce the injustice of over-taxing handicapped 
children in the schools. 

Financial assistance can be given by Civic Clubs, Rotary Clubs, Kiwanis 
Clubs, Women’s Clubs and other private organizations to establish these 
institutions until the task is at least well in hand. As with other health 
work, we would demonstrate by the use of voluntary funds the function 
of the preventorium, with the expectation that when convinced of its value 
our voters would assume its support, to be paid by taxation. . 

The chart presented shows that all roads in child welfare may lead to 
the preventorium for children who through clinic examination are found 
to need this kind of care; whether it be because of tuberculous infection, 
malnutrition or even a low physical condition resulting in truancy and 
delinquency. 

For finding these cases we have many agencies: Clinics, hospitals, ma- 
ternity and infancy bureaus, parent-teacher associations, schools, and ju- 
venile courts, all more or less allied to the preventorium through the service 
of the public health nurse. 

The most effectual plan for conducting preventoria is a subject about 
which we shall differ. It has been successfully done by tuberculosis asso- 
ciations, by city and state departments of health, and by general hospitals. 
Because the child usually will be found to need corrective or palliative 
treatment before entrance to the preventorium, and frequently during his 
stay there, it seems reasonable to consider placing the management of this 
institution under the general hospital, preferably under the general chil- 
dren’s hospital. This insures systematic and standardized nursing and 
medical supervision, proper nutritional provision and incidentally reduces 
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the overhead expense. This plan has the added advantage of impressing 
upon the minds of medical students and student nurses the value and 
importance of preventive care and daily supervision of handicapped chil- 
dren, thus giving them vision for the public health work which will here- 
after be expected of them. It is also a valuable contribution to health 
education of the public. 

The preventorium may be located either on the hospital grounds, if ex- 
tensive, or at accessible distance in the country where the children may 
live in the open. 

For your discussion we offer the following conclusions : 

1. The preventorium is needed in a well-rounded program of public 
health or social work. 

2. The preventorium may be used for all handicapped children who 
would not be a menace to their companions. It should be used especially 
for those who have been exposed to tuberculosis. 

3. The preventorium should be fostered by medical and educational 
authorities and eventually supported by public funds. 

4. The preventorium should be available to all institutions, associations 
and individuals who find handicapped children, provided the standard 
clinic examination shows the child to be eligible for preventorium care. 

Dr. Winslow says: “The results we strive for can only be reached by 
spreading a clear knowledge of the ways in which disease spreads and the 
ways in which it may be prevented among the mothers who bring up the 
babies and the men who pay rent in the tenements and work in stores and 
factories.” These preventoria children are the mothers and the renters of 
the future. In them is our hope of a better, healthier future. 


As an illustration of a successful, cooperative effort Miss Van Zile read extracts 
irom an account of the Ontario County Preventorium at Canandaigua, New York. 
The building and equipment of the preventorium was furnished by the Rotary Club 
yf Canandaigua at a cost of $7,000, and the County Board of Supervisors appropriates 
9,000 a year for its maintenance. The preventorium is located on the grounds of 
he F. F. Thompson Memorial Hospital and the hospital supervises and furnishes the 
lursing service. The funds are administered through the Board of Directors of the 
Jakmount Sanatorium, the Ontario County Tuberculosis Hospital. The patients 
ire discovered by, and application is made through the county nurse. They are ad- 
mitted and discharged by and under the supervision of the superintendent of the 
anatorium.—Editor. 


SIMILARITIES AND DIFFERENCES OF PROGRAM 


By RutH Hovutton, R.N. 


MuaNnNEAPOLIS, MINN. 


Ir would be possible to include, in a discussion of the similarities and 
differences of program between generalized and specialized nursing sery- 
ices, such a frequently asserted point as that a generalized program spells 
a greater quantity of service for an equal amount of time and money than 
a specialized one. Or one might claim with the advocates of specialized 
nursing that their program differs from that of the generalized in making 
possible a better quality of work. For the purpose of this paper, however, 
it seems best to assume that such points as these are arguments for spe- 
cialized or generalized public health nursing rather than proved, inherent 
differences in program. 

Though there are, of course, certain important differences between the 
programs for organizations doing generalized and for those doing spe- 
cialized nursing, the broad underlying similarities appear to be even more 
important. Most important of all is the fact that the programs in both 
cases can only be most successfully carried out by one type of worker, 
that is the well qualified public health nurse. 

In both programs, too, the chief function of this worker is unanimously 
agreed to be the “teaching of health in homes.” Moreover, since her field 
of work is the home of the family, she must in both cases consider the 
family as the unit. The public health nurse cannot do a good piece of 
even the most specialized nursing unless she can answer in the affirmative 
Miss Gardner’s question to the specialized nurse, “Am I looking at my 
family as a whole, missing no opportunity of helpfulness ?” 

With these facts in mind, the most fundamental difference of program 
begins to appear to be the method of selecting the homes into which the 
nurse goes rather than the functions which she performs after she is there. 

Thus theoretically a generalized public health nursing program means 
that each nurse in the organization does all kinds of public health nursing, 
including bedside care, in all the homes of a limited area, while in a spe- 
cialized program each nurse confines her work to one age group or one 
type of disease in a larger area and enters only the homes where represen- 
tatives of this age group, or type of disease, may be found. | 

However, even in a city where other agencies exist, the infant welfare 
nurse, after entering a home on behalf of the baby there, though she may 
not actually arrange for the examination and, if necessary, hospitalization 
of some other resident of the home who has symptoms of tuberculosis, is 
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certainly not doing a good job as an infant welfare nurse unless she recog- 
nizes that the symptoms indicate the need of a chest examination, makes 
sure that the proper agency is informed, and that somebody does arrange 
for the examination. 

In the country, even though she were paid to do infant welfare work 
only, this possible menace to the baby’s health could often not be removed 
unless the infant welfare nurse herself took the necessary steps toward 
having the chest examination made. 

The Rockefeller Report* refers to the increasing recognition of the 
interrelation between different health problems as the “tendency towards 
greater inclusiveness in specialized nursing.” It mentions in this con- 
nection the prenatal work inaugurated in the interest of babies’ health 
and safety by many infant welfare societies. Some tuberculosis societies 
also, it states, give prenatal care and some, as we know, even of the official 
tuberculosis agencies give bedside care to their patients on occasion.- 

“Even those,” the report continues, “most impressed by the value of 
specialized nursing in affording intensive application to one subject incline 
to include under the care of one nurse all stages of child welfare from the 
unborn child up to school life.” 

But while there is this tendency to greater inclusiveness in the specialized 
program, there is on the other hand frequent tendency toward limiting the 
extent of a supposedly generalized nursing service because the area and 
population which one nurse must care for make it necessary to take up 
during one month, season, or year the most pressing need. 

“Thus,” Dr. Haven Emerson says, “to attempt to create a service for 
tuberculosis nursing, a service for maternal nursing, a service for con- 
tagious disease nursing, and a service for general medical and surgical 
cases would be fantastic” in a county. But he also says that up to the 
time when there is an adequate number of nurses, the content of the 
nurse’s work must be carefully planned and her functions be limited to 
those she can do. well. | 

Probably there is almost unanimous agreement to the proposition, thus 
stated by Dr. Emerson, that the program of a rural public health nurse 
should be generalized, and yet Miss Jessie Marriner, Director of the Divi- 
sion of Public Health Nursing in Alabama, has well stated the problem of 
the rural nursing program when she says: 


For the county nursing service which is carried by one nurse and attempts to 
meet so far as is humanly possible the direct appeals as well as the more obvious 
health needs of the citizens of the county, a solution of this problem—the selection 
of a generalized or specialized program—must necessarily be a compromise. 

The program of the nurse for a day, or week, or month is planned to meet some 
special need within a definite area. The approach to the home visited is made on 
the plea of this special need, but within the home a generalized nursing service is 
provided which has for its object the well-being of the family including the sanita- 
tion of the home and its environment. 


* Report of the Committee for the Study of Nursing Education. Macmillan, 1923, 
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Thus it appears that in reality we have comparatively few examples of 
the typical specialized or generalized program in public health nursing and 
that efficient services under one or the other name often tend to app 
each other in practice. 

Circumstances and existing public opinion must alter the scope of pubes 
health nursing programs anes! There will probably always be a place 
for both venerated and specialized services. Certainly, for example, the 
specialized supervisor, equally necessary for both programs, can at present 
be best trained in the specialized field. But each program will be effective - 
in proportion as it is carried out by qualified public health nurses. 

The term qualified public health nurse does not so much imply one with 
a great mass of technical information as one who has a vision of her func- 
tion as health teacher to the family and can make a good contact in the 
home. The things she teaches are comparatively simple, but a mastery of 
the approach to the individual and the method of teaching so that the 
things taught will be practiced is very difficult. 

Given this ability to teach in the home together with a recognition of 
symptoms differing from the normal, which any well taught graduate 
nurse should have, she needs also a familiarity with all the resources avail- 
able for her use. She needs to know just how she can best get for each 
family with which she works the various types of expert knowledge which 
no single individual, however highly trained, can possibly compass. 

When we have enough of this sort of public health nurse, it will be 
comparatively unimportant, it seems to me, whether we label our programs 
generalized or specialized because in either case the object of each—to 
improve the health of the people—will approach accomplishment. 


RESUME OF THE SURVEYS MADE IN CUMBERLAND 
COUNTY, . PENNSYLVANIA; FARGO, NORTH 
DAKOTA; AND CLARKE COUNTY, GEORGIA. 


By Atice M. Hitt 


New Yorxk 


THE data I am going to present today deal with three surveys, surveys 
which were made in Cumberland County, Pennsylvania; Fargo, North 
Dakota; and Clarke County, Georgia, in 1923 and 1924. The particular 
reasons why surveys of these three areas were requested were different, 
although those in Fargo and in Clarke County of which Athens is the 
county seat, were fairly similar in their origin, each being made at the 
request of the American Child Health Association and primarily as the 
National Tuberculosis Association’s contribution to the work of the Child 
Health Demonstration in each community. 

All of these were what we call case-finding surveys. They did not in- 
volve the actual discovery of new cases—at least by special diagnostic 
measures—but rather were an attempt, as’expressed in the National Tuber- 
culosis Association’s new monograph on tuberculosis case-finding surveys, 
“to locate as completely as possible all persons having a history of tuber- 
culous disease, to find out something of the present conditions surrounding 
them, and to ascertain what improvements in caring for them are possible.” 
In other words, these surveys were only an assembling of the pertinent 
information relative to all cases of tuberculosis known in the community. 

Many persons seem to be under the impression that a case-finding sur- 
vey is merely a census. A nurse in one community is reported to have said 
that there was no need to make a case survey there; if free milk were to be 
given clinic patients, every tuberculous individual in the county would 
come for it and could thus be counted without any particular effort. It is 
true that a census alone has an educational value. A member of the board 
of directors of the tuberculosis association in the county where the nurse 
just mentioned worked said she thought there were only about ten active 
cases in the area and was highly astounded at the many times that number 
actually found. 

But to my mind a survey is much more than a mere enumeration. It is 
the thorough examination, analogous to that made by a medical diag- 
nostician, upon which can be based a true diagnosis of the health of the 
community so far as tuberculosis is concerned. It is the most accurate 
means of ascertaining which portions of the body of tuberculosis activities 
have never developed as they should, and which are failing to function 
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properly. When the ailment or complication of ailments is once ei 
the treatment indicated is usually clear. 

The technique of the surveys under discussion was essentially the same. 
This is covered in detail in the monograph on tuberculosis case-finding 
surveys mentioned above. In each instance we used a schedule calling ian 
all necessary information. Each survey covered all persons with a history 
of tuberculosis known in the community during the period of one full year. 
Numerous sources of information were drawn upon in order to learn of 
as many cases as possible. First of all the data relative to cases of tuber- 
culosis registered during the year and during as many previous years as 
such records were available were obtained from local or State health 
officers. All pertinent information was transcribed from death certificates. 
Hospital and clinic records, not only in the particular area being studied 
but in neighboring communities drawing from it, were examined. Lists of 
persons whose sputum had been found to contain tubercle bacilli were ob- 
tained from laboratories and lists of those in whom the X-ray had found 
evidence of disease, from roentgenologists. The United States Veterans 
Bureau, public health nurses, insurance company representatives, sana- 
toria, homes and orphanages and the Red Cross were asked to furnish 
such. data as they could. In other words every health and social welfare 
agency in the community was asked to contribute from its knowledge. 
Every practicising physician, including oculists and aurists, was inter- 
viewed relative to his cases. And personal visits were made to the patients 
themselves or where this was impossible or inadvisable, to relatives or 
others who were the sources of information nearest to the patients. Now 
and then important information came from chance sources. Of course 
in Fargo and in Athens, Georgia, the Child Health Demonstrations 
furnished data regarding suspected cases which could be followed further 
for diagnosis as well as regarding diagnosed cases. Only those cases in 
which a physician’s definite diagnosis of tuberculosis was obtained were 
embodied in the survey reports. Arrested as well as active cases were 
included. 

in discussing the findings of these surveys I shall combine them, thinking 
that thus may more clearly be shown what survey-making means and what 
results may be obtained. If I seem to stress particularly the situation in 
Cumberland County, it is because this area, having no Child Health 
Demonstration in its midst, is more typical of the country as a whole, is 
more apt to approximate your own. This county, with about 60,000 in- 
habitants, lies across the Susquehanna River from Harrisburg; it stretches 
some forty miles down the Cumberland Valley and varies in width from 
eight to twenty miles. The county seat and largest city has a population of 
approximately 11,000. At the time the survey was made the county tuber- 
culosis association had recently been reorganized. A State tuberculosis 
clinic, with a State nurse attached who engaged in several kinds of public 
health nursing had been in the county for fifteen years, but the clinic’s 
attendance had fallen off and it appeared to have diminished in usefulness. 
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The nurse’s resignation took effect about two months before the survey 
was begun and there seemed to be an uncertain disposition on the part 
of the State health officers to replace her. The tuberculosis association 
felt that a survey of the county was essential in order for it to know how 
best to direct its energies towards improving the tuberculosis situation. 

Although the reasons for making the surveys varied and likewise many 
of the findings, a number of similar points stood out in-each. 

Probably the most important facts brought out by these surveys was 
that a considerable number of known cases of tuberculosis could be found 
for each annual death, and that the ratio of cases to deaths varied inversely 
with the death rate. In Cumberland County the ratio of persons with a 
known history of tuberculosis, both active and arrested, to the number of 
deaths from tuberculosis occurring in the county was nine to one. In 
Fargo the ratio was sixteen to one. In Clarke County a peculiar situation 
presented itself in that more than half of the tuberculous persons in the 
community during the year were men who, because of their service in the 
World War had come to the University at the direction of the United 
States Veterans Bureau to be rehabilitated. These men had had no influence. 
whatever upon the death rate and there was no evidence to show that they 
had caused any local person to become infected with tuberculosis after their 
arrival. In consequence they will not be considered in our discussion of 
the local situation. The ratio of known cases of local inhabitants to the 
number of deaths recorded from tuberculosis was seven to one, but if we 
were to base the ratio upon actual deaths from tuberculosis it would be 
only five and a half to one. While the number of tuberculous persons 
found among the whites was greater than among the Negroes the deaths 
among the Negroes numbered three times as many as among the whites. 
Consequently there were thirteen known cases to each death among the 
whites and only three known cases to each death among the Negroes. 

Whatever the reason, the surveys showed, as we have said, that where 
the number of known cases was high, the death rate was low, and vice 
versa. The crude average death rate in Fargo for the four-year period 
ending with the close of the survey year was the low one of 53 per 100,000 
population, just about two-thirds that in Minnesota cities and about half 
that in the United States registration area; and as Fargo is the medical 
center for an extensive surrounding territory it would appear that more 
deaths of tuberculous non-residents occurred in Fargo than deaths of tu- 
berculous residents outside the city. The death rate in Cumberland 
County, 85 per 100,000, was comparatively low, but there was no reason 
for rejoicing over this since it was higher than the previous year, and that 
year than the year before, and this in the face of a declining death rate in 
the State and jn the registration area. 

The average tuberculosis death rate based upon the deaths occurring in 
Clarke County, which had the lowest ratio of cases to deaths, during the 
five years ending August 31, 1924, was 132.6 per 100,000 pop- 
ulation, a rate about one-fourth higher than that in the United States 
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registration area and nearly two-fifths higher than that in the State of 
Georgia. That this rate was higher than in the registration area is in part 
due to the greater proportion of Negroes in the population, for when 
studied by race we find that rates in Clarke County are somewhat lower 
both for whites and Negroes than in the registration area. But the rate 
for whites in the county is about one-fourth higher than in the State as a 
whole and the rate for blacks is about one-half higher. And instead of 
the county’s making progress in the reduction of its tuberculosis death 
rate, the rate was higher in each of the last three of the five years than it 
was in the first two. Actually the county’s tuberculosis death rate was 
much higher than would appear from the records as during the year of 
the survey, for example, at least seven persons other than the 33 so 
recorded died of tuberculosis. The death of one of these had never been 
recorded at all; and the six other actively tuberculous individuals were 
recorded as dying from causes varying from pulmonary hemorrhage to 
sunstroke. 

In Cumberland County, in which there was serious talk of discontinuing 
the tuberculosis clinic, the findings showed that the death rates from tuber- 
culosis varied in direct ratio to the distance from this clinic and that in an 
adjoining county, and it was formally recommended that the clinic service 
be extended to other parts of the county. It did not take long to ascertain 
that one reason for the small attendance on the clinic was a lack of pub- 
licity—publicity covering its character, location and hours of service and 
which would reach persons in all parts of the county. As evidence of this 
a former patient of the clinic, a woman living about three blocks from it, 
asserted vigorously that it had gone out of existence; she had not heard of 
it in years. There was absolutely nothing in any shape or form to advise 
anyone of its existence, not even a sign on the door. In another county a 
tuberculosis clinic developed during the year through the efforts of the 
nurse of the county tuberculosis association had proved of great value in 
the diagnosis of many cases of tuberculosis, but the limit of its possibilities 
was far from being reached. Because of an almost total lack of publicity 
of any written variety, the general public, the persons who had not sought 
a physician and who were not known to the tuberculosis nurse or to any 
social agency, had not been reached. The clinic was in an out-of-the-way 
location and it was obvious that many details of administration could be 
improved upon. Only about one-fourth of the local tuberculous inhabit- 
ants had been examined in the clinic prior to the close of the survey year. 
However, the nurse in charge of the clinic, who was the tuberculosis nurse 
for the county, had a number of other patients under supervision. 

That the clinics serving Cumberland had been a real force in combating 
tuberculosis in the county was conclusively shown by the fact that more 
than two-thirds of the tuberculous residents of the county had been to a 
clinic or sanatorium, and that three-fifths of those who had been were 
arrested cases. 

In the area having the lowest death rate several factors obviously con- 
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tributed to this end. While there were many well-trained men in the 
other communities, here the physicians stood out, with but few exceptions, 
as being of very high standard. In contrast to one county in which infre- 
quent advantage was being taken of the facilities for sputum examinations, 
with resulting injustice to the patient, and another in which these aids 
were not used to any outstanding degree, the physicians here made exten- 
sive use of bacteriological examination of the sputum and the X-ray. 
However, here, as in the other areas there appeared a need for finding some 
means which would help the physicians in the detection of tuberculosis in 
the minimal stage. Here they frequently seemed to hesitate to call an 
individual tuberculous unless a positive sputum or a positive X-ray was 
obtained. It was further suggested that these means might take the form 
of special conferences or a series of clinics ; and that it might also be helpful 
if a medical expert in tuberculosis work were made available for consulta- 
tion on the diagnosis of difficult and doubtful cases and on treatment. 

A second factor contributing to the lowest death rate found was the 
number of tuberculous individuals, 56 per cent of all, who had had hospital 
or sanatorium care. This was due in part to the attitude of the physicians 
who urged their patients very strongly to seek such care and in part to 
the high level of intelligence of the majority of the patients, an intelli- 
gence which had shown itself also, with the great number, in a reasonably 
early seeking of medical treatment and a facing of the facts upon a diag- 
nosis of tuberculosis with a consequent careful following out of the phy- 
sician’s instructions. In the community with the highest death rate of the 
three, only one-fourth of the tuberculous local inhabitants had had even a 
short period of treatment in a hospital or sanatorium. Only 5 of the 40 
persons with active tuberculosis who died during the year had spent as 
much as six weeks in one. An insufficient number of beds for white per- 
sons were available and there was no place to which a Negro from the 
county, unless a veteran, could be sent. However, with the appropriation 
for a new State tuberculosis sanatorium and the bond issue for a sana- 
torium in the county approved by the voters, sanatorium care should be 
available for practically all those definitely needing it. 

Another excellent showing in the place with the lowest death rate was 
the proportion of children under 16 years of age—78 per cent—who had 
been given physical examinations among those who had come in contact 
with tuberculous patients. This was owing to a considerable extent to the 
follow-up work of the Demonstration nurses; and to the examination of 
children in the schools and health conferences by the Demonstration 
pediatrician. The survey in another area revealed that this most import- 
ant form of tuberculosis work had been sadly neglected. Only 22 per cent 
of the children and 19 per cent of the adults in the same household with 
persons having a history of tuberculosis had had physical examinations 
and many of these examinations had been more or less cursory in char- 
acter and many not of recent date. While in the third community con- 
siderable attention had been paid by the tuberculosis nurse during the year 
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to the examination of contacts, nevertheless at the close of the survey year 
only a little over one-half of the children and slightly less than a third 
of the adults known to have come in contact with the tuberculous local 
inhabitants found in the survey were said to have been examined. 

It was found in one area that especial emphasis needed to be placed upon 
anti-tuberculosis work with children and young persons, for while the 
tuberculosis death rate was low, the deaths which did occur were prac- 
tically all of young children or persons in their greatest productive period. 
It appeared advisable that provision should be made for a more rigid 
examination of school children suspected of having or known to have had 
tuberculosis and of those known to have come in close contact with persons 
suffering from the disease. And it was suggested that the need of an 
annual periodic health examination should be particularly emphasized with 
contacts. In another place there appeared to be a high incidence of deaths 
from tuberculosis among very young children. 

In no one of the three communities surveyed might the reporting of 
tuberculosis cases to the health officials, a most important point in tuber- 
culosis work, be called good. It was either bad or indifferent. In one, 
less than seven-tenths of one per cent of the cases found had ever been 
reported under the law; although 63 per cent of all the cases located had 
at some time been known to the State authorities as in attendance on 
clinics or in sanatoria. In another community only 35 per cent of the 
patients with active pulmonary or laryngeal tuberculosis had been re- 
ported under the law; and in the third, slightly less than half of the 
local inhabitants with active pulmonary tuberculosis at the close of the 
survey were found to have been reported. In each survey report it was 
recommended that reporting be insisted upon, especially in those communi- 
ties prepared to follow up the reporting of each case with a home visit by a 
nurse prepared to give public health instruction to the patients and their 
families. | . 

Two of the surveys brought the recommendation that special educa- 
tional work be carried on with a view to improving the environmental 
conditions which bear such a close relation to tuberculosis. In spite of the 
fact that Cumberland County had a generous supply of sunlight and 
fresh air, little of either ever entered the homes of many of its inhabitants. 
Fargo had an aversion to fresh air shown in almost hermetically ‘sealed 
rooms which in the winter were much over-heated. And there was among 
the Norwegians an established custom of avoiding green vegetables with 
a resulting condition of poor nutrition as evidenced by the fact that the 
children of Norwegian mothers were given a poorer nutrition rating than 
those of American mothers. 

So far as their causal relation to tuberculosis was concerned the surveys 
showed that in no one of the communities did the occupations of the tu-— 
berculous residents have any especial significance. 

In Fargo the survey brought out the fact that when the next vacancy 
among the public health nurses should occur, it would be advisable for a 
nurse with special tuberculosis training to be employed. 
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One survey failed to verify the local impression that a high death rate 
prevailed among a foreign group in the community. 

While not strictly in the province of tuberculosis work another survey 
revealed that the community was in real need of a family welfare society 
with a trained social case worker in charge, in order that tuberculosis and 
other public health workers might dismiss from their minds the matter of 
material relief for patients and their families and devote the time spent in 
seeking and dispensing material aid to pursuits of a strictly public health 
character. 

The results accomplished by these surveys have varied in degree. Mrs. 
McIntire, treasurer of the Cumberland County Tuberculosis Association, 
in discussing the value of a tuberculosis case survey before the Pennsyl- 
vania Tuberculosis Society, January 20, 1925, said “Idle as a painted 
ship upon a painted ocean! ‘There is your survey, unless follow-up work 
is done.” Mrs. McIntire reported that the State nurse who was sent to 
the county six weeks after the survey started—sent because the survey em- 
phasized the need of her—“found first of all an increased general interest 
in the subject of tuberculosis,” and that the new interest awakened in the 
subject “was apparently shown in the following Seal Sale, the largest in 
the history of the county. Ona given day when our State nurse is going 
to a certain section, she looks over the cards relating to that section. She 
knows just where to find the tuberculous and she knows the history of the 
case up to the date of the record. I asked her one day how long these 
cards will be of any value. Her answer was in one word, ‘Always.’ 

“When our investigator came to Cumberland County, there was one | 
tuberculosis clinic for the entire county. Now there are three. This fact 
speaks for itself. 

“All in all, if you ask us of Cumberland County, ‘Is a tuberculosis case 
survey worth while?’ We answer unhesitatingly and emphatically ‘Yes.’ ” 

We understand that publicity has been given the clinic and that it is 
hoped eventually to carry out the other recommendations made as a result 
of the survey. 

According to reports received indirectly, the Athens Child Health Dem- 
onstration has taken a distinct step towards co-operation with the Clarke 
County Anti-Tuberculosis Association, by having the nurse of the latter 
organization serve at the same time as supervisor of tuberculosis work with 
the Demonstration. Possibly this would have happened eventually without 
the survey. Time will reveal what results along other lines there may be. 

As for Fargo, at about the time the report was presented, a resignation 
in the nursing force of the Child Health Demonstration occurred, which 
in accordance with the recommendations was filled by a nurse trained 
along tuberculosis lines. The local tuberculosis society was sufficiently 
interested in this move to assume the nurse’s salary. It is reported that 
the nurses have found it easier to induce contacts to be examined because 
of the interest aroused by the survey. But Miss Pierson, Supervisor of 
Nurses of the Fargo Child Health Demonstration, is present and is the 
person best able to inform us as to what have been the results of the 
survey there. 


HABITS AS A BASIS FOR HEALTH* 


By Otive A. Cooper, M.D. 


Boston, Mass. 
(Abstract) 


Hasit, as we understand the term, is the individual’s repeated response 
to a given situation, or his reaction pattern established by repetition of 
an act—or to put it simply, it is that tendency to do a certain thing under 
certain conditions. 

Habits are not a part of one’s inherent equipment, but rather are ac- 
quired through experience, training and education, and are governed to a 
great extent by environmental factors. One cannot over-estimate the 
importance of the influence of environment upon the child’s formation 
of habits. Ata very early period he may show certain tendencies of ways 
of reacting to his simple every day mode of living, which if not properly 
developed 1 in his early environment may give rise to difficulty and maladap- 
tation in later life that would not be conducive to physical, social or eco- 
nomical success. 

The place of habit in human life may almost be regarded as omnipotent 
so far as its influence on the individual’s later health and efficiency is con- 
cerned. One likes to think of himself as a rational being and capable of 
controlling his destiny by conscious processes, but, as a matter of fact, if 
the sum total of our life activities were analyzed there is no doubt that 
the major portion of our existence would prove to be an array of habitual 
responses. It is easy to recognize the predominance of habit in matters 
of physical routine and also to appreciate the great advantage and efficiency 
to be gained if the habits are those which make for good mental and physi- 
cal health in later life. 

Habits are not only of paramount concern in the mental phase of the 
child’s life, but also occupy an equally important role on the physical side, 
since we have just as many physical habits to consider as we have mental 
ones, and the inter-relation of the two must be constantly kept in mind by 
those who would promote the greatest health and efficiency for him. 

In dealing with children, we must think of them as a unity, never for a 
moment separating the mind fe the body because of the close relation- 


* This paper has been puanicied in ht in the JoURNAL OF THE OuTpDoorR Lirz, Oc- 
tober, 1925. 
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ship existing between the two, and be ever appreciative of the fact that 
physical and mental habits are so closely allied that one is dependent upon 
the other for its success in development. This relationship is obvious in 
the child from a very early period as can be seen in the well nourished, care- 
fully fed baby who is as a rule gleeful, alert and ready to take an interest 
in what is going on about him and consequently succeeds in making ade- 
quate adjustments in a very simple way to his new environments. Con- 
trasted with him we have the poorly nourished child, whose faulty food 
habits have been the cause for irritability, whining and chaos in the house- 
hold and subsequent failure to make the expected adaptations to his sur- 
roundings. The latter child needs, as is evident, both physical and mental 
attention, but the first must be obtained before we can hope to reach the 
second. 

A departure from the normal physical status of the child in many cases 
effects in an appreciable degree a corresponding deviation in his mental 
reactions. ‘This may be observed in a child where faulty elimination, im- 
proper oxygenation, defective vision, fatigue and associated conditions 
often give rise to behavior disorders, which might in time serve as a distinct 
impediment to his mental development. As physical factors affect emotional 
processes, so also may the emotions directly influence his physical progress. 
Examples of this are seen in cases where fear, anger and excitement have 
been the causes for prolonged interference with eating and sleeping habits 
and so consequently do not make for success in the child’s physical develop- 
ment. So often his mental attitude is the cause for his inability to establish 
correct physical habits and the lack of physical progress can be attributed 
to fairly definite psychological factors. 

Many of our so-called chronic invalids whom we refer to as psycho- 
neurotics, who complain of many and varied physical disturbances for 
which no organic basis can be determined, or who are economically inefh- 
cient and perhaps fail to make ordinary adjustments to their environment, 
many have become so through formation and development of faulty mental 
and physical habits at an early period of life. Experience of workers 
interested in this special field of medicine has been sufhcient to impress 
them with relationship between the early reactions of the individual and 
the conditions they present in adult life. 

Childhood is the time to begin habit formation. This is the time when 
he is most plastic and capable of being moulded by circumstances and 
much depends upon the development during these first few years as to what 
the future will have to offer him. The manner in which he is taught to 
handle the simple problems of childhood moulds his habits, and his ability 
to meet the more complicated adult situations will depend largely upon the 
Way in which he was taught to manage his childhood problems. An 
example of this is seen in the child who is continually manifesting food 
Capriciousness, is fault finding and perhaps develops a temper tantrum as 
a means of gaining an end. ‘Trivial as these habits may seem we follow 
the child through life and we find him in manhood insufficiently prepared 
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to meet either the physical, economical or social requirements of life. He 
goes forth expecting the solicitude from the world that he was accustomed 
to receiving in his own home and continuing to react to greater problems 
as he did to problems which confronted him in childhood—then finally 
realizing the inadequacy of these reactions he is in many instances unpre- 
pared to face reality and seeks an exit in a neurosis, otherwise known as a 
nervous breakdown. These relatively simple habits evident in childhood are 
capable of doing an immeasurable amount of damage to the patient’s mental 
and physical life if allowed to continue unchecked. 

Undesirable habits in children should receive due consideration in order 
that they may be early eradicated and a proper mode of reaction substituted 
to prevent thwarting of the child’s development. This is the objective 
sought in the organization and development of the Habit Clinic now being 
conducted in the state of Massachusetts, for the children of pre-school age. 
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TWENTIETH SPRING MEETING OF THE AMERICAN 
SANATORIUM ASSOCIATION 


The twentieth meeting of the American Sanatorium Association was held 
at Glen Lake Sanatorium, Minneapolis, Minn., June 26, 1925. The meet- 
ing was called to order at 10:30 a.m. In the absence of the President, Dr. 
F. M. Pottenger, the Vice-President, Dr. David R. Lyman presided. The 
presiding officer warned members, that those desiring to participate in the 
discussions, must come forward and give their names to the stenographers, 
as otherwise their remarks might not appear in the record. He also stated 
that, because of the very full program, discussions must be limited to 
three minutes. It was voted that reading of the minutes of the last meet- 
ing be dispensed with as they are available in print. A nominating com- 
mittee for the election of officers, with Dr. Henry Boswell, chairman, 
was appointed by the chair. The Secretary-Treasurer reported that the 
following members, resigned during the year. Most of these have re- 
tired from sanatorium work: 

Dr. Elijah E. Clovis, Dr. R. A. Goodwin, Dr. R. McBrayer, Dr. A. F. 
Miller, Dr. C. A. Parcells, Dr. John I. Pickney, Dr. Theodore L. Squire, 
Dr. C. J. Woolway, Dr. W. Howard Yaeger. 

Dr. F. A. Pender, Essex County Sanatorium, Verona, N. J., died during 
the year. 

Applications for membership were received from: 


Dr. Scott D. Gleeton, Monrovia, Cal. Dr. H. W. Phillips, O’Connelsville, O. 
Dr. Charles O. Giese, Colorado Springs, Dr. J. A. Price, Oakville, Tenn. 


Colo. Dr. F. Herbert Bartlett, Pontiac, Ill. 
Dr. H. A. Putnam, Monrovia, Cal. Dr. A. E. Hubbard, Peoria, Ill. 
Dr. R. E. Woodworth, S. Dakota State Dr. Clarence W. East, Springfield, Ill. 
Sanatorium. Dr. George Thomas Palmer, Springfield, 
Dr. W. H. Watterson, Chicago, Ill. Til. 
Dr. Edgar W. White, Otisville, N. Y. Dr. James C. Walsh, Syracuse, N. Y. 
Dr. Imos P. Rice, Aurora, III. Dr. Walter C. Reineking, Rockford, III. 


Dr. Walter S. Breker, Battle Lake, Minn. Dr. B. A. Shepard, Kalamazoo, Mich. 
Dr. John E. White, Lake Park, Minn. Dr. John W. Towey, Powers, Mich. 
rj. G. Lamont, San Haven, N. D. Dr. W.).D. Beadie, St. Paul, Minn. 

Dr. Glenford L. Bellis, Wauwatosa, Wis. Dr. Leonard de Chantal, Wallingford, 
Dr. Max Biesenthal, Chicago, Ill. Conn. 


The present membership of the Association, after deducting the resigna- 
tions, is 263. The applications, if acted upon favorably, will increase the 
membership to 287. The chairman stated that it has been the custom of 
this Association to elect applicants as a group subject to their qualifica- 
tions, with the understanding that the secretary is to determine the eligi- 
bility of the individual at a later date. Following a motion to this effect, 
the applicants were duly elected. The secretary reported that 61 members 
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are in arrears with dues, most of them for over two years. In regard to 
this list the Chairman said that a few years ago it was voted by the 
Association that any man failing to pay dues for a period of two years 
would be automatically dropped from the rolls. Nearly all of the members 
who have failed to pay dues are out of sanatorium work and in accordance 
with the bylaws, have resigned automatically. However, among the group 
there are several who have been most intimately connected with the Asso- 
ciation for years, and undoubtedly their failure to pay has been due purely 
to oversight. The Association can ill afford to lose such men and a 
motion was made and carried that the secretary write a personal letter 
to each of them before their names are stricken from the rolls. 
The Treasurer’s report is as follows: 


Cash ‘on ‘hand May’'6, 1924) oy oe a a $50.48 
Receipts € Dues) unison Obes ake Ria senate dic Ole ce Ware tee ana 277.15 
Potable ieee Mee eel. AGU MG Ue ool ES. 0S es $327.63 
Expenditures iy cats odes eae. ol hae as ee i os ay ee 40.25 
Balance’ on hand 3) 2/020. 22s hs in dials ale lelwane Shey Date ent $287.38 


The Chairman of the nominating committee reported the following 
names of officers for the year: 


President : Dr. David R. Lyman 
Vice President : Dr. Robinson Bosworth 
Secretary-Treasurer : Dr. Walter L. Rathbun. 


These officers were duly elected by the Association. 

Dr. E. S. Mariette announced that there would be a dinner at the 
_ Lafayette Club at Lake Minnetonka, to which all members were invited, 
and that there would be an inspection of the Glen Lake Sanatorium before 
dinner. : 

Following a motion made by Dr. Dunham, it was voted that the secre- 
tary send telegrams of greeting to Dr. Lawrason Brown and Dr. Vincent 
Bowditch, founders of the Association, and to the President, Dr. F. M. 
Pottenger. 

Dr. Edward S. McSweeny, chairman of the Committee to confer with 
the National Tuberculosis Association on Sanatorium Standards reported 
progress by letter but suggested that, inasmuch as Dr. Pattison, Supervisor 
of Medical Service of the National Tuberculosis Association would not 
be present at this meeting, the members of the present committee be con- 
tinued for another year. A motion to this effect was made and carried. 

Dr. Bronfin stated that he thought it very regrettable that the Com- 
mittee on Sanatorium Standards had not made more progress in expediting 
this important work. They had been in existence now more than three 
years and not only is there a lack of uniformity in sanatorium records, but 
there is also a need for improvement in the nomenclature. He hoped the 
next, year would see some more tangible results. 
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Dr. William Charles White reported as follows for the Committee to 
Co-operate with Medical Research Committee of the National Association: 

“Gentlemen, this committee was appointed sometime after the first of 
the year. I tried to have a meeting but no one but Dr. Forster was 
present. Therefore, I shall have to report only what has developed in 
conversation with individual members of the Committee. 

“Dr. Brown has resigned because of illness. I think if the committee 
were appointed in such a way as to enable at least three or four men 
especially interested in research to meet occasionally and get things started 
it would go better. It is very hard for men so widely scattered as those 
on the present committee to meet. 

“As you know, the research facilities of sanatoria are such as should 
greatly aid the progress of a national plan of research. As yet no method 
has developed for the utilization of these facilities. It is also apparent 
that the day has come for a mobilization and correlation of all such facili- 
ties. The machinery of a sanatorium and the functions of sanatorium 
supervision keep the director busy with administrative and clinical work 
and do not point of themselves to the adoption and development of re- 
search, which is one of the more highly specialized functions. Most sana- 
toria, however, have good laboratories and can provide research workers 
with laboratory facilities, board and lodging, if they can secure such 
workers at reasonable cost. Next is aid in outlining the research problem, 
its supervision and its correlation with other work. 

“The best plan so far was suggested by Dr. Lyman who found among 
“his patients a young chemist, a student of Dr. Johnson’s at Yale. His plan 
was that the research committee arrange with Dr. Johnson for a problem 
and its supervision and that he, Dr. Lyman, provide the facilities as sug- 
gested above. The research committee has already put this plan in action 
and, if successful, it suggests a method which can be utilized by other 
institutions. 

“But we should be clear, I think, in separating clinical research from pure 
tesearch. We have already reached the point where the products of the 
pure research require clinical study and those sanatoria that are part of 
the general plan would naturally be those appealed to for clinical study by 
methods developed in the department of biology or for the use of sub- 
-Stances prepared in the department of chemistry. I would suggest, there- 
fore, that the research committee meet sometime today, the men who are 
“not here to be replaced by others named by the president.” 

Dr. Bronfin pointed out the importance of distinguishing between pure 
laboratory research and clinical research, and the necessity for a closer 
co-ordination between those two branches of scientific effort. He stated 
that, at the present time there is a gap, and he knew of at least one insti- 
tution where the very well organized research department is a distinct 
entity. Clinicians, he felt, should have a National Clinical Research Com- 
mittee, to co-operate with the committee of which Dr. White is chairman. 


530 TWENTIETH SPRING MEETING 


It was voted to empower the President to appoint a Committee on Clin- 
ical Research. 

The meeting of the Research Committee, as suggested above, was held 
and reported in the afternoon with the result that the President appointed 
a committee on clinical research to co-operate with the committee on pure 
research for the purpose of working out some plan to be presented to the 
Association later. 

It was also suggested that the Chairmen of these two committees have 
power to appoint members for their individual committees in such a way 
as to enable them to have a group that can meet with readiness. The 
report of the committee was adopted and the two committees on research 
were given power to add to themselves and to work out a plan to be re- 
ported back to the Association. 

Dr. Samuel English, chairman of the Committee to Co-operate with the 
National Tuberculosis Association on Sanatorium Extension Treatment, 
reported that he had corresponded with members of this committee. How- 
ever, the committee had not been working for a long enough period to 
justify a report at this time. He believed that Sanatorium Extension 
Treatment should receive further study and it was his idea that in the 
past it had not been given sufficient attention. A Committee on Sanatorium 
Extension Treatment was appointed by the National Tuberculosis Associa- 
tion during the year and the chairman stated that he had conferred with 
Dr. Pattison of that committee. It was voted to continue the present 
committee for another year. 

In further discussion of the report, Dr. English pointed out the danger 
of interfering with the practice of the family physician. Dr. Mariette 
suggested that Dr. Laird, who is carrying out a Sanatorium Extension 
Treatment program in his field, should give an account of his activities. 
He felt that their scheme is working out very well without any antagonism 
between the sanatorium and family physicians. The Glen Lake Sana- 
torium is planning to start an out-patient department in the near future. 
Dr. Laird reported Dr. Bosworth’s suggestion that sanatorium extension 
work be started as soon as possible after the patients leave the sanatorium, 
as that is the best time to establish contact. Home conditions should be 
thoroughly investigated. In his opinion, the time will come when practt- 
tioners and nurses in general will have more complete knowledge of the 
treatment of tuberculosis, and will be of great assistance in supervising 
the care of the patient in the home. Clinics should be conducted in the 
various institutions and special out-patient clinic and field departments 
should be established at each sanatorium with the idea of providing means 
for a more intimate contact with ex-patients. Such facilities will give 
former patients a chance to report frequently for advice and diagnosis and 
will not interfere with the work of the family physician. In his opinion, 
it would merely supplement the work of the sanatorium staff. 

Consideration was next given to the scientific program which opened 
with the following paper on “Heliotherapy in Tuberculosis” by Dr. J. 
Harry Bendes. 


HELIOTHERAPY IN TUBERCULOSIS 


By J. Harry Benpves, M.D.* 


Oak Terrace, MINN, 


HELIOTHERAPY, as a conservative method for treating tuberculosis as 
promulgated by Rollier, has held the spotlight of public opinion for nearly 
25 years. Some of his theories regarding heliotherapy have been disputed, 
especially the one regarding the rheostatic function of the tanned skin in 
converting the short ultra violet rays into long ones. Whatever individual 
contentions may be regarding the action of the skin, or the physiology of 
light, we cannot help recognizing the fact that heliotherapy is probably one 
of the greatest beneficial agents ever advocated or used in the treatment of 
all forms of tuberculosis. 

Primarily, insolation was intended as a remedy for treating bone and 
joint tuberculosis, but as these conditions were usually associated with 
other types of the disease and they likewise responded, its usefulness was 
extended to embrace tuberculosis in all its forms. To-day, heliotherapy 
is a remedy to be used in all types of tuberculosis and its efficiency lies 
not in the type of tuberculosis, but in its method of use. There are certain 
definite limitations to its use, and the idea of using it as a panacea in treat- 
ment is apt to make its use empirical. 

If you should ask the various heliotherapists what the indications are 
for giving heliotherapy in tuberculosis, undoubtedly the reasons given 
would not be very tangible. In giving heliotherapy, there should be some 
definite indications, some concrete principles, by which each one could 
say that he is getting heliotherapy for a particular reason, and not for the 
blanket reason that it is good for surgical tuberculosis. 

The first question put to me by the medical student is: ‘What are the 
indications for heliotherapy ?” 

Instead of classifying the indications for heliotherapy, I would rather 
_ classify the contra-indications and they are: 

1. Not ta give heliotherapy in moribund cases. 

2. In those cases which do not respond favorably to the treatment. 

3. To persons with unstable nervous systems. 

In determining the type of case to select for heliotherapy, there is no 
such determination because no one can tell which will respond favorably 
and which will respond unfavorably. From my experience, the unfavor- 


* Assistant in Medicine, University of Minnesota, Assistant Medical Director, Glen 
Lake Sanatorium. 
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able case (except the moribund case) is the one which does not react 
favorably while undergoing sun cure. 

An interesting thing in tuberculosis is this: that one individual with 
slight pulmonary tuberculosis and a laryngeal involvement runs a rapid 
fatal course and finally succumbs to the disease in spite of heliotherapy, 
while another with massive infection and laryngeal involvement becomes 
quiescent and even arrested. Some have a violent reaction to sun, while 
others are able to take long hours of sun cure without any reaction what- 
soever. So in dealing with heliotherapy, there should be some definite 
indications and contra-indications for and against its use. 

I do not advocate giving all far advanced cases of pulmonary tuber- 
culosis heliotherapy, but I do, in selected cases, advocate giving it a trial. 

In this institution, where nearly all of our surgical cases have a far- 
advanced pulmonary lesion and some have cavity formation, no special 
attention is paid to the pulmonary involvement and the symptoms attrib- 
uted to the lung, such as cough, expectoration, and the symptoms of tox- 
emia all clear up. 

Occasionally, a case has a hemorrhage. The patient is immediately taken 
off sun and after a period of time, put back on sun again. 

During the years from its inception in 1903, by Rollier, to 1916, it was 
known that there was a place in Switzerland where tuberculosis was being 
treated by heliotherapy. In 1916, a symposium by Hyde and LoGrasso 
stimulated this work in America until to-day a sanatorium treating tuber- 
culosis, especially extra-pulmonary tuberculosis, without heliotherapy is 
as passé as one not utilizing pneumothorax and thoracoplasty (as an 
armamentarium ) in the treatment of the disease. 3 

In the treatment of extra-pulmonary tuberculosis, this fact must be 
remembered—that it is not the bone or joint that is sick, but the individual 
who is sick and the bone or joint disease is merely a localization of a 
general constitutional disease. So in the treatment, the idea uppermost 
in our minds, is that we are treating an individual who has tuberculosis. 

The beneficial effect of sunlight is unquestionable and it certainly has 
won its spurs in the treatment of disease, and no tuberculosis sanatorium 
is fully equipped unless it has the necessary arrangement for the same. 

The majority of extra-pulmonary cases of tuberculosis which come to 
the sanatorium for treatment are not picked cases or early cases, but rather 
the advanced cases who have had the usual modes of treatment and are 
transferred from other hospitals where they had the best medical and 
surgical care obtainable, but because of the ward arrangement or hospital 
construction, it was impossible to give sun cure. These individuals do 
or did not get well. They gradually, but surely, declined. Upon admittance 
to the sanatorium, the only additional treatment is heliotherapy, properly 
supervised, and the opposite factors begin to take place. Instead of a 
gradual decline, there is steady and rapid improvement. When the above 
is taken into consideration and properly weighed, it certainly is reasonable 
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to assume that the thing which was lacking in the first treatment was the 
element of sunlight. 

Giving heliotherapy does not mean merely turning a patient out into 
the sun; it means the proper and systematic exposure, step by step, each 
step watched and guarded. In bone and joint cases, orthopedic sense is 
applied to heliotherapy. When we consider that heliotherapy has an effect 
upon the individual similar to exercise, it behooves us to be careful in ad- 
ministering the treatment. 

How the beneficial effect of the sun is obtained and what it is due to has 
been widely discussed and there is a divergency of opinion regarding it. 
We know that the beneficial effect obtained is in direct proportion to the 
individual's ability to produce a tan, and in such patients, as the high- 
type blondes, the red-haired individuals who would not tan, various 
methods were used to aid in the tanning, such as a diet of green vegetables, 
rich in vitamines; drugs, such as resorcinal, eosin and cod liver oil. This 
makes me believe that we are dealing with an agent we know little about. 

The fact that some individuals tan and others do not, and that those 
individuals with a tanned skin get well, while those who do not tan are 
slow in making headway, makes me believe that the tanning of the skin 
acts as something other than a rheostat for the conversion of short ultra- 
violet rays into long ones. I know that the majority of you will not 
agree with me in the following statement, but nevertheless, I believe that 
in dealing with the skin, we are probably dealing with a ductless gland 
and the skin has some such same function as one of the organs of internal 
secretion, and the ability to tan depends upon the sun’s ability to stimulate 
this gland. 

A patient enters the sanatorium and after a period of observation, he 
takes the initial sunbath, and as insolation goes on, his color changes from 
a sickly pale skin, through the various inflammatory reactions to a slight 
erythema, then a brown color and finally a deep mahogany brown. Along 
with this, going hand in hand, is the drop in temperature, the slowing of 
the pulse, cessation of pain, restful sleep, increased appetite, gain in 
weight, and instead of being a morose, unhappy individual, he becomes a 
contented, robust individual with a bright outlook upon life. 

It was supposed that in order to obtain good results in sun cure, high 
altitudes were necessary. True, high altitudes are desired, but not always 
obtainable, and there are many advantages to be had, such as purer air, 
air free from dust and smoke, and the higher the altitude, the more ultra- 
violet rays. But good results can be obtained in low altitudes, especially if 
heliotherapy is practiced early in the day, in spite of the slanting rays of 
the sun. Then the therapeutic efficacy of the sun is at its highest point. 
In the early morning, the air is free from dust and smoke. Ultra-violet - 
radiation from the sun is supported by the ultra-violet radiation from the 
sky, and principally the harmful effect from the heat rays are not there. 
It is not the quantity of sun exposure that the patient needs, but the 
quality of the exposure. 
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DISCUSSION ON PAPER BY DR. BENDES © 


Dr. Kime gave his experiences with heliotherapy in the early days 
commencing in 1898, following Finsen’s work. At that time he was driven 
from the field of heliotherapy by adverse criticism and withdrew from 
medicine. He gave an account of the difficulties encountered with various 
reflectors in the use of concentrated rays. The results reported in Dr. 
Bendes’ paper, he stated, were in entire agreement with his experience. In 
his opinion his best results were obtained in the Negro, Dr. Kime re- 
ferred to the ability of sun rays to penetrate the human body. 

Dr. Stewart endorsed Dr. Bendes’ paper and said that he is a firm be- 
liever in the usefulness of sunlight in the treatment of tuberculosis. It 
is indicated in a very wide range oi cases. Sunlight is available in Mani- 
toba and Minnesota during only a certain number of months and the 
artificial light must be used during the cold winters. He referred to two 
or three substances mentioned in a late number of the british Medical 
Journal that did not filter out ultra-violet rays. One of these substances 
is made of acetone cellulose and costs less than plain glass. ‘There are 
also some special glasses such as vita glass and uviol which transmit ultra- 
violet ray. He looks forward to the time when, through the use of a 
suitable transparent covering, sun will be available in winter as well as 
summer in every hospital. 

Dr. LoGrasso emphasized the necessity of individualizing if the best 
results are to be obtained from heliotherapy. It is not possible to select 
those who can or cannot take sun treatment until after there has been a 
trial. He feels that a maximum of three hours’ exposure per day is suff- 
cient. The sun rays vary in intensity on different days. When the rays 
are very intense less exposure is needed and vice versa. During the win- 
ter months he uses artificial light. He called attention to the necessity of 
providing sufficient air in the room in order to approximate open air con- 
ditions under which patients are given sun treatment. He felt that sun 
treatment cannot be used with success during the winter months in the 
colder sections owing to the large percentage of cloudy days and doubts 
that any advantages will result from the use of coverings such as quartz 
glass, etc. 

Dr. Laird called attention to the necessity of a rest period before tak- 
ing sun cure and emphasized the importance of delaying the treatment for 
a suitable time after a meal. He cited a case that developed severe gastro- 
intestinal symptoms following sun exposure immediately after eating and 
warned the members against such a procedure. 

Dr. Webb spoke of the tonic action of air on the exposed skin which 
he feels is a very important element in the treatment. Physicians practicing 
in high altitudes claim that owing to the low relative humidity in their 
locations the air causes a more marked stimulation of the respiratory and 
excretory functions of the skin than air in regions near the sea level 
where the humidity is relatively low. Evaporation is increased in high 
altitudes. Muscle tone is improved by direct skin contact with the air. 
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Dr. Bronfin said “Heliotherapy has come to occupy an important place 


’ in our therapeutic armamentarium. Its value can not be questioned in 
_ extrapulmonary tuberculosis, but it is difficult to state whether its appli- 


cation to pulmonary lesions will prove effective. There seems to be no 
unanimity of opinion. It is generally conceded that heliotherapy is contra- 
indicated for patients suffering from active symptoms, such as fever, 
rapid pulse, debility, etc. This is true. We made a careful study on fifty 
cases with advanced pulmonary tuberculosis. Their average duration 


under treatment was nine months. Neither the favorable nor the unfavor- 


able results could be attributed with certainty to the sunlight. We learned 


that hemoptysis is no contra-indication. Light, however, not unlike tuber- 
—culin, should be used with caution, because we have seen very bad reac- 
tions. A note of warning is in place at this time. The indiscriminate use 
oi heliotherapy should be condemned. Only a physician with experience 


is qualified to direct this treatment for his patient. 


Dr. Forster referred to the abundance of sunlight in Colorado. He 
treats laryngeal tuberculosis with sun reflected by mirrors and also uses 
the artificial lamp. In his opinion patients with marked lesions should be 


very carefully supervised during sun treatment. He feels that sufficient 


supervisory care is not provided in most institutions. His discussion was 
ended as follows: “As to the question of the influence of light and air 
on the skin, I saw a very apt illustration in a medical journal. ‘We laugh 
at the Chinese for binding their women’s feet. We bind our skin with 


all sorts of materials and do not give it a chance to function properly, 


which is dangerous.’ This article also calls attention to the results ob- 


tained in tuberculosis by increasing the function of the skin to its fullest 


capacity, thereby relieving the kidneys of some of their burden.”’ 


Dr. Bendes, in closing the discussion, said: “In 1920 or 1921, I 
believe, Dr. LoGrasso used dark blue colored glass in the treatment of 


tuberculosis. I think he worked on that independently and he also checked 


up your findings, gentlemen, by pasting photographic plates on the backs 
of the individuals while in the dark room, then exposing them to sunlight 


-and getting impressions on the plates—the sun rays passing through the 


patients’ bodies onto photographic plates. 


“Regarding the matter of the number of months we can give sun, the 
only time we cannot give sun cure in Minnesota is from the middle of 
November to the middle of February. Sun cure should not be given 
within an hour before meals or two hours after meals because it inter- 
feres with the digestion and frequently causes gastric upsets. In the treat- 


ment of pulmonary tuberculosis by heliotherapy we have had very good 
success. It is not the type of tuberculosis but the method used that varies. 


The best way of getting results in pulmonary cases by means of helio- 


therapy is to give a maximum of one and a half hour’s of exposure twice a 
day. In many cases of massive pulmonary tuberculosis with complications, 
the pulmonary lesion clears up before the complication for which helio- 
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THE PSYCHO-PHYSIOLOGICAL EFFECT OF MUSIC 
| ON TUBERCULOSIS PATIENTS* 


By F. D. BELL anp Mrs. Isa Maup ILsEn 


New York City 


THE universally accepted treatment of tuberculosis today, as you all 
well know, contemplates three principal things, namely, rest, good and 
_ sufficient food, and fresh air. To this there is being added in many, if 
not in most places, a fourth factor, variable in its character but always 
aimed toward the same target, namely, some treatment looking toward the 
development of a contented mind. There is little doubt but that worry, 
_ fear, homesickness, depression and similar mental phases, will, if allowed 
to continue unchecked, retard recovery if indeed recovery is possible at all 
under such conditions. Occupational therapy now so generally practiced, 
was a treatment born from the need of something’ to overcome this mental 
-miasma. To a very large degree this has been successful. Personally we 
have a fear that too often the use of occupational therapy has become a 
means for adding to the patients’ income rather than a remedial agency. 
Then again this agency cannot be used for the very sick, or only to a very 
limited extent. There seemed to be a need for some diversion that means 
no exertion on the part of the patient, that could be made available for the 
extremely sick as well as for the ambulant patient, some agency that would 
dispel morbid thoughts, depressing mental conditions and that, in a word, 
would bring contentment, a renewed interest in life and a willingness to 
exert the will to the point required to fight the battle against the disease. 
That agency was not hard to find. It was already partially recognized and 
‘understood. Historical instances of its use are numerous, David quieted 
Saul, King of Israel, by playing tpon his harp. This is the first authentic 
record of the use of music as a remedial agency. Timotheus, who skillfully 
played the lyre, did a similar service for Alexander the Great. Mad King 
Philip of Spain won back his.reason through the singing of Farinelli, the 
Caruso of that day. At the Providence Hospital in Washington, D. C., 
Phonographic music has been employed in the operating room to sooth 
the subconscious mind of the surgical patient. Chicago recently reported a 
‘Surgical operation upon the eye without local or general anesthesia. A 
Violinist played continuously during the half hour of the operation. At 
the conclusion the patient said she had felt no pain,—the music was beauti- 


*From the Department of Hospital Service, New York Tuberculosis Association. 
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ful. These are but a few of the instances of the use of music as a medicine 
or as an adjunct to medical care and treatment. 

Music has been described as the universal language, understood by all 
races. It can soothe or it can incite to anger, it can bring joyousness, 
laughter and good cheer, or it can stir the emotions to tears. At a recent 
luncheon conference on various tuberculosis problems, the effort was made 
to have the audience visualize a hospital ward filled with tuberculosis pa- 
tients, to whom was brought a group of musicians. A brief musical 
program was given including songs, harp and violin solos, and finally an 
ensemble wonderfully sweet and pleasing. It was all bright and joyous 
music and yet the surreptitious wiping of eyes here and there in the 
audience clearly indicated that those present did indeed visualize the pa- 
tients in the ward and their emotions were aroused by the beautiful melodies 
and the thought of what such music would mean to these patients. : 

It was natural that in inaugurating a work of this kind we should uncover 
a wide variety of theories on the use of music and the manner in which 
it acts. Very common indeed is the theory that musical vibrations in 
themselves have actual ability to stimulate like vibrations in the body. If 
these vibrations are of a proper intensity, they will soothe the nervous 
system, stimulate the flow of beneficial secretions and thus effect a cure, 
If the vibrations are too intense, they may produce a directly opposite 
effect. In support of this theory, various well known phenomena are 
cited. Caruso, it is said, would strike a musical glass, catch the note and 
repeat it with his voice, continuing to sing it until the glass would break 
with the intensity of the vibrations. Paganini, the aon claimed he! 
could fiddle London Bridge to destruction if he could but match the 
normal vibration of the bridge and continue to play that note with in. 
creasing intensity. Joshua, leading the hosts of Israel around the wall: 
of Jericho, commanded the seven priests to blow their rams horn trumpets! 
and the people to shout in unison and down fell the walls. Did they catct| 
the vibration of the walls, and did the intensification of this vibratior 
reduce these walls? Who knows? We hold no brief for the propounder;| 
of this theory of the physical effect of musical vibrations. We leave tha’ 
discussion to those of greater scientific attainments. We do not knov) 
how music acts on the body but we do-know some of the results of it: 
use on the minds and spirits of patients in the tuberculosis wards and 1 
is this we wish to bring to your attention at this time. | 

Perhaps the most positive evidence of the value of musical diversion tha} 
could be offered would be the attitude of physicians and nurses who haw 
charge and are in intimate contact with these patients. Universally the 
approve and commend the use of music in the wards. They find tha, 
music does indeed bring about a greater degree of contentment and tha! 
in doing this it reduces complaints. Patients are more amenable to thi 
discipline of the sanatorium, which means that the care and treatmen 
planned for them will be more effective because of better co-operation 
They find that patients’ appetites are stimulated and that food which be 
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fore looked unappetizing because of a disheartened and disgruntled mental 
attitude, now seems quite edible. Dr. X and Nurse Y, who heretofore had 
seemed selfish, heartless, and uninterested, were really quite human and 
were indeed trying their best to help their patients back to better health. 
One patient expresses it thus, “You keep us so busy thinking about 
what you have brought and what you are going to bring, that we have not 
time to think about our own worries and troubles.” Another patient 
somewhat naively but yet fervently expressed his approval of our music 
by remarking, “Lady, you have lifted the burden from my soul.” A poor 
little tuberculous joint case, who hobbles around on crutches, while one 
limb is encased in a plaster cast, expressed his feeling when he said, “You 
did your job and you did it well.’ Still’another patient when asked if he 
enjoyed the music replied with his face aglow, “Indeed I do, it makes me 
feel. good all over,” simultaneously rubbing his hand over his tortured 
chest. Instances like these are daily occurrences in the hospitals we 
visit. 
But we have been putting the cart before he horse and have not told 
you anything about the music and the artists who help us out. As we 
do not lay any stress on the rhythmical vibrations but rather on the 
mental absorption in the diversion, whatever it may be, our entertainments 
vary from grand opera to vaudeville, from dancers, magicians and elocu- 
tionists, to vocal and instrumental soloists. In the wards for the very 
sick we find the violin the most acceptable musical instrument while a 
sympathetic voice with a radiant personality behind it, always is heartily 

welcomed. We have to be most careful that the voice is not too loud, 

is not harsh or piercing or in any way unpleasant. The type of song is 
“most important also. It must not be pitched in a minor key nor can it be 
doleful, either in its score or its lyric. We bar any song that refers to 
blood, the dead, death, dying or similarly suggestive subjects. We try to 
select songs that suggest bright and hopeful thoughts, that make one think 
this is a pretty wonderful world we live in and that life is worth while 
after all and worth fighting for. Imagine yourself in the ward of a large 
tuberculosis hospital quite ill, perhaps discouraged and depressed, others 
around you in like condition. At this psychological moment enters a group 
_of long-faced, you-are-doomed-to-death looking individuals with a portable 
-melodeon who try to cheer you by playing and singing “Nearer My God to 
Thee” and “Shall We Gather at the River?” Do you think you would 
| quickly come out of your “blue funk” or would you hasten to the nearest 
exit, jump overboard in your desire to be among the first to gather at the 

trysting place on the river’s brink? Beautiful as these hymns are in their 
appropriate place they are entirely out of place in a sick ward where every 

effort should be made to encourage the patient to fight the battle against 

the insidious disease. Our instrumental numbers are usually short, not 
too classical, tuneful and melodious and for the most part something 

familiar. We find the average person delights in some well known selec- 
tion that he or she can mentally hum along as it is sung or played. There 
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is a pleasure in the recognition of the music and in the anticipation of the — 
musical themes in the piece as well as in the performance. 

All of the musicians and entertainers are volunteers. We get them 
from all sorts of places and in many and devious ways. We started with 
amateur brass bands, of which we have found over twenty-five available : 
for one or more concerts. Then we sought out our few musical friends | 
and asked them to help, and in turn suggest names. Then some one sug-_ 
gested approaching the artists who were broadcasting. We prepared a 
letter which as a routine went to every artist appearing on the radio pro- 
gram of the big stations. Still later we approached the various musical 
studios and obtained the services of the prominent music teachers and their | 
pupils. Like a snowball rolling slowly down hill our list of available talent 
has grown and grown. 

With experience we have learned that these artists must be guided in 
this work so as to obtain the best results. It does not do, for instance, 
to have your musicians stare at the patients as though they were animals _ 
in the zoo or mummies ina museum. Neither must they show fear or in 
any way treat these patients as other than real human beings with normal 
feelings. Other obvious don’ts will occur to a group such as this and all 
these we formulated into a short code of ward ethics for entertainers. | 
Each new artist is given this code. 

While this work was designed to aid the tuberculosis patient, it has been 
most interesting to note how the giving of their time and talent to this | 
cause reacts on the givers. We know they learn the true meaning of the 
joy of service and their own troubles melt away as snow before the : 
midday sun. Rarely do we find an artist who is not eager to go again 
when once having had the experience. 

Put yourself in the position of this artist, a singer of great ability who | 
was singing to the patients in a ward of one of our large hospitals. A 
middle aged man bearing the earmarks of education and refinement beckons | 
our director to his bedside. There he pulls out from under the covers 
some sheets of music manuscript, and modestly says this is a song he | 
has written and which a friend has set to music. Could the singer sing it 
for him, and would she? The singer at first hesitates but the accompanist 
who has joined the conference says she will play it and the violinist says 
she can play an obligato to it. In the end the song is sung with this 
splendid accompaniment. The, patient is thrilled and the joy he exper- 
iences shines in his face and is thrilling to behold. All three artists wit- | 
ness it, as do the other patients in the ward who are most generous im | 
their applause. The heart of the singer is melted to tears of joy. It is | 
one of the great experiences of her life, heightened by the master stroke 
of the dedication and presentation of the autographed manuscript to the 
singer by the author-patient. Hereafter that song and the story of its first | 
presentation will be a part of that singers’ regular programs on every 
possible occasion. 
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From these experiences, so inadequately expressed, it is evident that 
this work of taking music to the bedside of the sick in the tuberculosis 
hospitals, must be thoroughly explained or better still be witnessed, in 
order to be comprehended as a vital and enduring element in tuberculosis 
treatment, which indeed we believe it to be. When in New York, come 
with us and see it demonstrated. 


DISCUSSION ON PAPER BY MR. BELL 


Dr. Lyman: Mr. Bell, have you discovered any way in which you 
can tell who vibrates to certain kinds of music—what John Jones likes, 
Bic. ? 


Dr. Mariette: In going through the Sanatorium you will note the 
individual radio outlets at each bedside. This type of radio service 1s 
furnished each adult in the entire sanatorium, and is operated by means 
of one single receiving set. There are advantages and disadvantages to 
this. The chief advantage is that it is under the control of the operator 
all the time and can be turned off when the lights are out and during 
rest hours. The disadvantage is that patients do not have the choice of 
their own selections but must take whatever the operator picks up. How- 
ever, we went through the phase of having individual receiving sets scat- 
tered here and there throughout the sanatorium. Vhe number of aerials 
finally became so great that they were interfering with one another. The 
chief drawback to individual sets, as I see it, is that the patients will 
listen in until the wee small hours of the morning. This has become such 
a common custom that it has created a new disease known as radio 
fatigue. School children are particularly affected and Donald MacMillan, 
the famous Arctic explorer, in his last visit to Minneapolis stated that his 
most reliable contact with the civilized world was a young boy twelve or 
thirteen years of age in British Columbia, I believe, who said goodnight 
to him every morning around two o’clock. I wonder whether this serious 
drawback is not sufficient to exclude individual sets in any sanatorium 
even though that might mean no radio service. We feel that, considering 
everything, the benefits to be derived from a general radio service such as 
ours more than out-weighs any disadvantages. 


Mr. Bell: The question of the use of radio is one of the first things 
we undertook when the work started. We equipped a hospital with a loud 
speaker. It was so cleverly put up that it could be put on a stretcher 
wagon and carried from building to building and ward to ward. Of course, 
with radio everybody gets whatever happens to be on the air at the time. 
Some hospitals have earphones for each bed, so that the patients can listen 
in if they choose or shut off the music at will. There are so many broad- 
casting stations you might get whatever you wish. It seems a feasible 
plan for each to have his or her own receiving set. There is no doubt 
but that radio is a step along the direction we speak of, but we do not think 
it is as successful as taking people around into the wards of the patients. 


THORACOPLASTY IN PULMONARY 
TUBERCULOSIS 


By Epwarp S. WEL LEs, M.D. 


Saranac LAKE, N. Y. 


I UNDERSTOOD that I was to discuss Dr. Graham’s paper and therefore 
did not write one. I shall try to cover the ground in a very informal way 
and show some slides later on. For the benefit of those who are not 
familiar with the operation I am going to say a few words about the 
history and details of the operation and outline the technic and so forth. 

There are a great many here who know all about thoracoplasty and this 
will be repetition to them, but it is desirable that others should be 
familiarized with the subject. Thoracoplasty has been used in the treat- 
ment of tuberculosis in Europe, especially in Germany, for quite a num- 
ber of years. It was introduced by Brauer working in conjunction with 
Friedrich. There is some question as to whether they were actually first, 
but they were given first credit. They operated in rather a different 
way than we do now, and their method soon fell into disrepute because 
of the mortality. The operation was more extensive than the one of 
today. Sauerbruch, Friederick’s assistant, changed this type of operation 
until we have the present one which became successful and was changed 
from a one to a two stage operation. As a result the mortality has de- 
creased and we do not fear to advise it. The medical men are not afraid 
of it and the patients are not. | 

The first operation sought to remove practically the entire chest wall on — 
one side using the old Schede incision which ran down the front of the — 
chest wall across the axilla and up the back to the top of the shoulders. 
The side was first lifted up and almost the entire length of the ribs 
taken out. The after results were bad as far as deformity was concerned 
and it was unnecessary. Sauerbruch discovered that by doing half the — 
operation at a time, doing a hook incision down the back starting from the 
top of the shoulder and running down the back to the axillary line, taking — 
out sections of ribs—maximum amount about six inches—he got enough | 
of a collapse and results were much better. The operation is done in — 
cases with a more or less unilateral lesion or a lesion limited to one side. 
Very rarely do we get a case though, without some lesion on the good 
side. We prefer the case in which the disease is almost entirely on one 
side, and the comparatively good lung on the other side is holding its own. | 
We take the case that does not get better under ordinary sanatorium treat- 
ment, where pneumothorax has been tried and a collapse has not been 
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obtainable on account of pleural adhesions, or cases where pneumothorax 
has at one time been successful and the lung has been allowed to expand 
and there has been a relapse. Those are briefly the indications. 

Contra-indications: With advanced disease on the one side, one must 
be sure that there is going to be a good lung left as the collapse is per- 
manent after it is done. It differs from pneumothorax in that pneumo- 
thorax cases can have air withdrawn and the lung allowed to expand. 
In thoracoplasty cases there is no withdrawing after the operation is once 
performed, the lung is collapsed for good and the other side must hold 
up. If there are slight lesions by X-ray, sufficient time must be allowed 
to see that the disease is not rapidly progressing. We have had cases 
where the disease on the good side has cleared up after thoracoplasty on 
the other side, but that is rather rare. The disease on the good side must 
either come to a standstill or improve before the operation is attempted. 

Other contra-indications are complications in other parts of the body, 
especially if extensive. The operation is not undertaken in cases with an 
advanced intestinal or laryngeal involvement or with marked involvement 
of kidney, spine, or other structures. These are not good risks. Another 
contra-indication is inadequate circulation as the collapse throws a decided 
strain on the heart and circulatory apparatus. The patient must be able 
to withstand the added strain. Then there are the types of cases we feel 
from experience will not do well, that is, rapidly advancing cases which 
under rest treatment have not remained stationary but have gone down 
hill by leaps and bounds. One must be cautious about that kind. There 
are more details about contra-indications which I will not go into, but 
this roughly covers the ground. 

As to technic, the operation is almost always done in two stages—some- 
times in one, but that has been found too risky to be undertaken too often. 
The ideal method is to take out sections of ribs on the bad side of the 
thorax to collapse and compress the lung in a way similar to pneumo- 
thorax treatment. It is possible to make one big incision from the top of 
the shoulder, parallel with the spine, cut through the muscles and expose 
all of the ribs at once, but it is best not to do it all at one time. That 
is apt to be fatal and the shock too great for the patient to be able to 
stand. Therefore, the operation is divided. In the first stage, the incision 
is made lower down, about the middle of the scapula along to the 10th rib. 
_ Sectioning is begun along the 11th rib up to the 6th, 5th, or 4th. That is, 
five or six and sometimes seven ribs are removed. The wound is then 
closed and is allowed to heal. The patient is given a respite of about three 

weeks for recovery. When the circulation is steady, the pulse running 
regularly, etc., the second operation is attempted. 

__ This second stage starts with a new incision at the top of the shoulder 
and overlaps the old one sufficiently to take the remaining ribs. When 
the patient is too weak and sick to stand that much at one time, do three 
stages and even more. I had a case like that the other day and decided 
_ to stop after the lower three ribs were cut. The patient did perfectly well 
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with that much but I do not think he could have stood any more. In the 
next operation I will do as much as I can and do a third stage if necessary. 

The anesthesia that is used varies a good deal in different hands. Some 
use local anesthesia entirely. Others use local and nitrous oxide or a com- 
bination of ethylene and oxygen. A few use light chloroform in addition 
to local. Some even use ether. I do not use ether in any of my operative 
work in Saranac Lake when the patient has pulmonary tuberculosis— 
either in general surgical or thoracic operations. 1 am not looking for 
an argument on the point. I have not had enough experience with ether 
to find out whether it is harmful or not. I use local anesthesia plus nitrous 
oxide or ethylene. I am not taking any chances with ether. For 18 
months I have used ethylene and have found it more satisfactory than 
nitrous oxide. The anesthesia is more quickly produced and the patient 
is more easily kept under. After-results are just as good. We have 
had no explosions as yet and have taken every precaution. In some cases 
where there is a profuse amount of sputum I operate under local alone 
with the thought in mind that just the extra breathing they do under 
ethylene might tend to spread the infection. We use novocaine and ethylene 
for cases with not as profuse sputum. Neither anesthetic is complete 
alone. I find that I have to use both. To use novocaine alone one has 
to have the whole operative field completely anesthetized. If one little 
spot is missed, the patient has pain and must have more anesthesia. The 
combination produces sleep and if a non-anesthetized spot is touched, he 
does not know it and it has done no harm. It is not easy however, to do 
an operation entirely under ethylene or nitrous oxide. We start anesthesia 
or gas at the same time we begin novocaine. We do not use any system 
of deep infiltration as advocated by some, 1.e., injecting the novocaine with 
a long needle along the border of the ribs, to block the intercostal nerves. 
We anesthetize as we go, and when the ribs are exposed we inject novo- 
caine around the intercostals. The operation is entirely extra-pleural. 
Three or four inches are usually taken off the 11th rib, five or six inches 
off the 10th, and about six inches off the rest up to about the 6th rib 
where the sections gradually shorten, and down to about one inch of the 
first rib. When the ribs are exposed they are stripped of periosteum, 
- sections are taken out of the length mentioned, care being constantly taken 
not to open the pleura. There is no opening of the pleura at any time. 
The anterior portion swings backward and downward compressing the 
lung. When the first rib is cut, even though a very short section is taken 
out, the whole top of the chest falls downward a distance of about two rib 
spaces which gives the collapse to the apex. The wound is closed as soon 
as the required number of ribs is taken out and a soft rubber tissue is 
put in to take care of the serous discharge, which is always profuse. I 
always leave a drain in for twenty-four or forty-eight hours. One must 
give time enough to let the wound heal before the second stage of the 
operation is performed. After the operation is completed the patient is 
returned to sanatorium regime. It is very essential that there be close 
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co-operation between the medical man and the surgeon. No patient is 
allowed to get the impression that after the operation he is cured, but we 
insist that they go on for a long time afterwards as if they had not had it. 
_As to results, I am going to quote statistics only very roughly. The 
bulk of the statistics show that approximately one-third of the cases 
operated on do very well and get either a very marked improvement or 
what can be called a clinical cure. I say clinical because we do not 
actually cure them. They are advanced cases when they start the cure 
and after discharge they return to their homes and former occupations. 
Another third made some improvement, the disease is checked and stops 
advancing, or they remain about the same as they were but without very 
marked improvement. Another third do not do well. The disease goes 
on advancing in spite of the operation. These cases eventually die of 
tuberculosis much as if they had not had the operation. Statistics in 
various clinics will vary from these figures, but as more and more statistics 
are gathered and added into one large group, they will fall into those three 
classes. As to operative mortality it is comparatively low, ten per cent 
or less, and it is getting lower all the time. Most clinics have less than 
ten per cent operative deaths. ‘Table deaths are very rare. In some 
cases the patient would have died anyway, the operation being a last 
resort. Now cases are being operated on earlier with much better re- 
sults—cases that have had a reasonable period of sanatorium treatment 
and have not been allowed to reach the far-advanced stage. 

There are some auxiliary operations done in addition -to thoracoplasty 
about which I will not say a great deal. Occasionally when posterior thor- 
acoplasty has failed to collapse large cavities in the apex an anterior opera- 
tion is done. This is known as apicolysis. An incision is made in the 
front of the chest and sections of the 2nd, 3rd, and 4th ribs removed. 
By blunt dissection the apex of the lung is then freed from the under 
surface of the ribs and pushed downward. It is then necessary to main- 
tain the downward compression by means of a pad of some sort. Tuffier, 
working in France, used masses of fat transplanted from the abdominal 
wall or omentum or even fat previously removed from some other patient. 
The Germans have filled the space with plugs of paraffin. The objection 
to both of these methods is that the plug does not always stay in. The 
fat may become necrotic and the paraffin may set up an inflammatory 
reaction and be discharged as a foreign body. Dr. Edward W. Archibald 
of Montreal has devised a method which in my opinion is superior to the 
others. He makes use of the pectoral muscles, swinging a large portion 
of the pectoralis major and all of. the pectoralis minor, on pedicles, into 
the space. Since the muscle flaps have a blood supply they live and 
remain in place. The apicolysis operation is on the whole however, an 
unsatisfactory procedure. It rarely suffices to give adequate collapse if 
done alone and even after a thoracoplasty the results are not as gratifying 
as one would expeect theoretically. Another auxiliary operation which 
is being done more and more is resection of the phrenic nerve, which is a 
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simple procedure done by making a small incision about one and a half 
inches long in the neck. The phrenic nerve is found, isolated and a long 
piece of it is resected. It is not simply severed, but cut fairly high up 
and slowly drawn up by twisting it and several centimeters are removed. 
X-rays after operation show a rise in the diaphragm of about two inches 
or more. Asa rule this alone does not give sufficient compression and the 
patient also requires the rib operation. It does give the lung a certain 
amount of rest however and is useful in patients who are considered too 
ill to stand thoracoplasty. I have had a few cases of this type in which 
phrenicotomy was followed by so much improvement that thoracoplasty 
was later considered feasible and was done with very satisfactory results. 
Slides were shown. 


DISCUSSION ON PAPER BY DR. WELLES 


Dr. Singer: ‘There is nothing that I can add to the paper just 
given and nothing that I could take away from it. There are certain 
impressions one gets from the standpoint of the medical man entirely ditf- 
ferent from the standpoint of the surgeon. I am in association with Dr. 
Graham, the surgeon. He is with me during the medical examinations and 
I am with him during the surgical procedures. We thus avoid any trouble 
that might arise. Each case is discussed from both angles. As to the 
operation, some differ from others in the use of thoracoplasty. If I 
remember correctly, it was first done by Dr. Brauer who was both a 
medical man and a surgeon. Unfortunately we cannot all be both. 

You will see and hear invariably that thoracoplasty must be considered 
only when pneumothorax fails. Those of us who do pneumothoracies have 
found out to our sorrow that a large number of those in whom we have 
apparently complete pneumothorax results are not what we hoped for. 
The same holds true with thoracoplasty where even less must be expected 
in the way of results. I do not want to imply that thoracoplasty has not 
it use, but its use is unfortunately limited to a very small number. 

-T was called to task a year ago when I read a paper before the Amer- 
ican Surgeons at Rochester. Dr. Alcaster of California said, “I don’t 
like Dr. Singer’s scheme of things. First he lets his patients rest about 
six months, then he tries pneumothorax for about a year and then decides 
to do a thoracoplasty. After waiting that long it is too late. If you give 
us dead ones we give back dead ones.” However, I believe it is true in 
one way. Although thirty per cent improvement is very good, who is 
going to tell in tuberculosis cases which is going to get well and which is 
not unless you give them a trial at the usual sanatorium treatment. I 
think most of the men here will agree that we have learned one thing 
about tuberculosis and that is the value of rest. If we deprive patients 
of rest before giving a thoracoplasty operation I think we are submitting 
some patients to the operation who might get well otherwise. I made a 
visit in the east early this year to study bronchoscopy and thoracoplasty. 
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Dr. A. sent us a circular letter requesting our results in thoracoplasty 
operations. Unfortunately we had operated such a small number that 
impressions from these results were likely to mislead people, so we in- 
quired from others to see what they had‘done. There are very few men 
who have large series to report. In Philadelphia, Dr. Miller asked us what 
we were doing with thoracoplasty. We said, ‘Very little,” and he said, 
“We are doing less. The reason why we have not done more is because 
we could not get enough material. I was appointed special surgeon in a 
hospital connected with the city of Philadelphia. We are perfectly justi- 
fied in sending some patients there to see if we can get results. No one 
knows until he tries. But we must be very careful not to re-invalidate the 
operation. In a case recently operated on for bronchiectasis, who had had 
seven operations for a complete surgical thoracoplasty, it was found on 
opening the pleural space that the lung was not adhered to it, in spite of a 
collapse of two years. If apparently complete pneumothorax fails to 
compress the lung, then thoracoplasty is even less effective.” 

The four cases I wish to summarize are as follows: | 

1. A man sixty years old had lung abscess, syphilis, diabetes and tuber- 
culosis. He also had a large amount of pus which developed into em- 
pyema. Shortly after thoracoplasty, he developed generalized tubercu- 
losis and died. 

2. A young man thirty years old had had pneumothorax five or six 
years before. This case had empyema. We thought the case would lend 
itself to thoracoplasty. After the first stage operation the patient developed 
jaundice that remained for many weeks until the patient left the hospital. 
He developed tuberculosis of the rib. Because of lack of resistance and 
other things it was found unsuitable to finish the operation. 

3. This patient died of pneumonia. 

4. This case became surgically well. She had a perfect scar and got 
back normal use of the arm on the operative side. After a year she had 
as many rales as before the operation. 

I think we are justified in trying out more cases to see if they should 
not be done oftener and earlier. In regard to the certain technical points 
of the operation Dr. Graham and I inject the intercostal pleura with 95 
per cent alcohol, in and above the border of each rib that is cut. There 
is rarely pain after the operation. It is not necessary to find the nerve, 
just inject near the nerve. The alcohol penetrates further than the point 
of injection. The stumps of the ribs are covered with wax so as to 
prevent osteomyelitis. We have had no bad results in the last two or 
three years. 

We went through a sanatorium of 350 patients with the hope of finding 
a suitable thoracoplasty case, but were told that the sanatorium had no 
cases which were suitable. In 350 cases there certainly must have been 
two or three that could lend themselves to the operation. There were 
only three or four pneumothorax cases in the whole sanatorium, One 
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cannot find material for operation in a general hospital. They must be 
taken from sanatoria. 

In conclusion, I want to say that I believe the operation is based on 
logic; that in time there will be more cases who will lend themselves to 
the operation, and that cases selected now will always give just as good 
results as formerly. But the operation must be done earlier if we expect 
to get better results. 

Dr. Mariette: I think it is very vital that the ribs be removed 
close to the spinal column. ‘This was illustrated in one of the drawings 
shown by Dr. Welles and my remarks will be directed towards that phase 
of the work. If the ribs are not removed close enough to the spinal 
column the scapula rests against them and does not fall in. This prevents 
securing desired results in thoracoplasty. We had a beautiful illustration 
of this in one of our cases and a third operation was necessary. After 
this operation the scapula fell in, the desired collapse was secured and the 
patient progressed to a complete clinical cure, and is now working full 
time. Some of our plates are on exhibition in the X-ray room and if 
you wish, you may see them after the meeting. Dr. Law will hold a 
clinic on thoracoplasty Thursday morning. 

Dr. Bronfin: Dr. Welles gave us an excellent résumé of thoraco- 
plasty as it is practiced today. Thoracoplasty promises to become in the 
near future what artificial pneumothorax is today. The closest co-ordina- 
tion between the clinician and surgeon in the proper selection of cases and 
the proper post-operative management cannot be too strongly urged. 

Dr. Felix Baum: In the Jewish Hospital for Consumptives, I had 
the opportunity of observing about twelve thoracoplasties. This is a 
very small number but I think allows of some criticism on the paper of 
Dr. Welles. I noticed in some of the X-rays that only a very small part 
of the first rib was removed. It is not possible to collapse an apical cavity 
when only removing such a small part of the rib. I also noticed that 
Dr. Welles did not obey a very important rule, that is—not to operate on 
any case in which the so-called good lung shows any signs of clinical 
activity. Some of the plates showed definite activity. 

Our rules are as follows: 

1. The more previous the beginning of the sickness the better are the 

chances of the operation. 

2. Do not touch any case with positive clinical findings on the ‘ ‘som 

side.”’ 

3. Start always with the 11th rib. 

4. Do not use any general anesthesia. 

5. Spontaneous pneumothorax with or without empyema demands 

not only apicolysis but phrenicotomy as well. 

With these combined it is possible to make the effect complete. We 
did not have any difficulty with the first rib. We use Sauerbruch’s in- 
strument for the first rib and make an incision a little further than Dr. 
Welles. 
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Dr. Welles: I have very little to say about Dr. Singer’s discussion. 
He speaks about the close co-operation between Dr. Graham and him- 
self and that is just what I hava insisted on. It is a thing we carry on at 
Saranac Lake—co-operation between the medical man and the surgeon, 
before and after the operation—and it is very important. I quite agree 
with what he said about rest and pneumothorax before thoracoplasty. Time 
should be allowed. Take all the time you want, but when you find that it 
is necessary to operate, give us a try. Do not delay operation until the 
patient gets moribund. As to the number of thoracoplasties that have 
been done, these are very few. Dr. Archibald has done about fifty or 
sixty cases. Lambert works with Miller and they have done as many or 
more. Various numbers have been done throughout the country. A very 
large number have been done in Germany. Dr. John Alexander’s new 
book is coming out within the next few weeks. His work is a complete 
review of literature, not an account of his own work, but a critical review 
of everybody else’s. It is a splendid work. He has collected about one 
thousand cases of thoracoplasty. There are a large number of cases done 
in foreign countries. We want to get more cases in this country. Dr. 
Singer mentioned four or five cases some of which did badly and some 
did well. Some of my cases did badly. I purposely showed X-rays of 
patients that did not show good results as I wish to give a fair impression 
of the operation. Dr. Baum mentions one of my X-rays, a case I was 
forced to class as a failure. Dr. Singer thinks that where pneumothorax 
fails to give a collapse, thoracoplasty also fails. I disagree. If the lung 
is hard, it will not collapse, but a soft lung will. It is impossible to tell 
from X-ray whether you are going to find a soft or a hard lung. 

I have not injected alcohol into the rib stumps but my patients have not 
had much pain. I have not tried covering the tips of the ribs with wax 
and have had no osteomyelitis. 

Dr. Baum said that he noticed clinical activity on the good side on some 
of my X-ray slides. It is hard to tell from X-rays whether clinical activity 
is present, but I admit there was activity in some of them. We had one 
case whom we advised against thoracoplasty on account of active disease 
on the good side, but he begged to be operated on. We had a wonderful 
result on that man and his life was saved. I agree to the general principle 
of requiring one good side without clinical activity. I am willing, how- 
ever, to. make some exceptions to this rule, in patients who obviously have 
no chance unless something is done, who understand the risks they are 
taking and wish to take them. By accepting some of these risks, statistics 
will undoubtedly show more failures than those of operators who will 
not accept them—on the other hand I will get some good results and 
save some lives that would otherwise be lost. 

As to general anesthesia, some don’t believe in it. I have used it in the 
majority of cases and haven’t had bad results, but I do not give ether. 


ARTIFICIAL PNEUMOTHORAX IN THE TREATMENT 
OF PULMONARY TUBERCULOSIS 


BY ulie OVD, ILD): 


Rocuester, N. Y. 


A. Krause has shown us that the procedure was known and used in the 
fourth century B. C. 

Forlanini of Pavia and John B. Murphy of this country collapsed a 
number of lungs and reported their results independently in the early 
nineties. It was only about fifteen to eighteen years ago, however, that the 
method of treatment became popularized and in general usage in America. 

The technique is so simple, and the operation itself so easy in most 
cases that no description will be undertaken. There are a few points, 
however, which I should wish to emphasize: 

1. Strict asepsis must be followed—one case of empyema was ap- 
parently due to faulty technique. 

2. A total lack of pain and only a slight discomfort should be given 
the patient. It must be repeated at frequent intervals over a period of 
years and the mental dread of a refill may cause the patient to permit the 
lung to re-expand too early. This lack of pain depends upon using a 
sufficient amount of % per cent novocain in the skin (intracutaneously) 
and infiltrating the intercostal tissues and more especially the parietal 
pleura—waiting long enough forthe novocain to act, and lastly in missing 
the rib as we go through—a pillow under the chest helps to separate the 
ribs and widen the intercostal space. 


DANGERS OF ;LHE OPERATION 


IMMEDIATE DANGERS 


Air Embolus—In our series one death occurred on the table in a patient 
with dense adhesions and partial collapse. No reading of the manometer 
was obtained, but upon insertion of needle the patient collapsed and death 
was immediate. We have seen several others recover. 


REMOTE DANGERS 


Failure of the good lung. Care should be used in checking up before 
each refill; the first sign of failure in the non-collapsed lung is fine moisture 
in the base. When this occurs it is our practice to lengthen the interval 
and put the patient to bed or aspirate and relieve some of the pressure in 
the collapsed side. 
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Large effusions (serous). We have seen very rapid absorption of a 
rather large effusion so we usually aspirate fluid and replace with air, 
believing this to be a more certain means of continuing the collapse. 

Empyema. As already mentioned above, we have seen one case of 
non-tuberculous empyema which apparently followed in due course of 
time, a refill known to have been given with very poor technique. A 
tuberculous empyema is a different condition altogether and necessitates 
different treatment. Whereas in the non-tuberculous form, drainage by 
the closed method or resection is indicated, in the tuberculous empyema 
our practice has been to aspirate only when indicated upon mechanical 
grounds. We have seen a good many tuberculous empyemas which had 
already been resected or aspirated frequently, which had developed open 
sinuses, secondarily infected, for which reason our practice has been never 
to aspirate unless forced to do so, but to advise aspiration, followed im- 
mediately by thoracoplasty. 

We have at present several patients under treatment who have tubercu- 
lous empyema of considerable extent, who are apparently doing splendidly 
without any interference. These cases are all being watched carefully 
and thoracoplasty will be urged should there be any definite indication 
for same. One case in particular has been successfully collapsed by 
tuberculous empyema for a period of four years, is doing practically full 
time work and living a very useful life. We can see no indication for 
interference in a case of this nature. 

Effusion in pleural space of good size. This condition I have seen only 
once, in a patient referred to me by Dr. Francis Trudeau of Saranac Lake, 
a very severe pleurisy followed by massive effusion in the non-collapsed 
lung, which by the way, showed considerable signs in the lower part 
of the upper lobe prior to the effusion. The patient’s condition was very 
alarming for several days and aspiration was resorted to three different 
times. The first time about 1500 c.c. of fluid were removed, the two sub- 
sequent aspirations yielding less. The compression of the functioning 
lung, together with absolute rest in bed for three or four months, or 
something, has brought about a very satisfactory improvement in the 
physical signs in the good lung and the patient is at present, eight months 
after the effusion, in better shape than she has been in several years. 

The indications for collapse of a lung are: 

1. An advanced lesion in one lung with a non-progressing lesion in 
the upper half of the opposite lung. 

2. A progressing lesion in one lung not yielding to absolute rest in 
bed in a reasonable length of time, the state of the other lung being as 
above. 

3. A desperate situation in which there is little choice in collapsing one 
or the other side. We have had several cases of this kind which by very 
slight compression and continued rest in bed have yielded most satisfactory 
results. 
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4. Localized, unilateral bronchiectasis. We have had several such 
cases with splendid results. 

5. Abscess occurring after a tuberculous pneumonia. 

6. The time element as an economic factor sometimes forced us to 
collapse a lung in order that the time of return to work might be some- 
what speeded up. In my experience this has been the determining factor 
in collapsing several lungs and the results have convinced us that we have 
postponed collapse too long in many instances. 


CONTRAINDICATIONS 


1. Advanced tuberculosis involving both lungs, with the exceptions 
enumerated above. 


2. So far as we have been able to see, a meningitis is the only com- 
plication which absolutely contraindicated resort to pneumothorax. We 
have collapsed lungs in the presence of an advanced laryngeal tuberculosis, 
marked abdominal symptoms, tuberculosis of the G. U. tract, with more 
or less favorable results. 

3. A non-co-operative patient is to our mind the most serious contra- 
indication. However, such patients, through personal contact and renewed 
hope of recovery, may take a new lease on life together with a new view- 
point and become co-operative. 

4. Dense pleural adhesions frequently prevent successful collapse. In 
approximately 20 per cent of our entire series, of about 400 patients, this 
condition has been present and prevented the obtaining of any pneumo- 
thorax pocket whatsoever. 


INITIAL DOSE AND THE INTERVAL” OF REFILL 


We feel very strongly that the initial dose should never exceed 400 
c.c. except when the indication for compression is to control hemorrhage. 

We also feel very strongly that the interval of refill should be relatively 
short. The reason for giving artificial pneumothorax is to put the lung 
out of commission, to stop absorption and to promote fibrosis. If our 
object in giving refills is to go as long between treatments as is possible 
without having the lung become adherent to the chest wall, all well and 
good; if, on the other hand, our endeavor is to immobilize the lung, we 
should not wait until such absorption has taken place, for by so doing the 
lung is permitted to expand and to function to a greater or less extent. 
For a good many months after the lung is practically collapsed, a weekly 
or bi-weekly interval is indicated. 

It is in determining the time of refill that the fluoroscope is of inestimable 
value. We can not only determine the amount of compression or ex- 
pansion, but we can determine the position of the mediastinum and the 
presence of a small or large quantity of effusion in the collapsed side. 


Just what percentage of our series has developed effusion, I am unable’ 
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to say, but my impression is that from 40 to 50 per cent have at some 
time shown more or less fluid. | 

Unless the effusion is large in amount, our practice is to leave it 
alone but to continue collapse as indicated. However, when the fluid 
reaches the level of the fourth anterior rib or above, our practice is to 
aspirate and refill with air, feeling that with air we have a surer means 
of continuing the collapse. | 

We recently encountered a very unusual accident in the initial dose. In 
injecting the parietal pleura with novocain, a small bronchus was entered, 
the patient strangled slightly from the small amount of novocain injected. 
The needle was hastily withdrawn and after waiting for a few minutes 
the pneumothorax needle was put into the pleura with no trouble what- 
ever in finding the pleural space. Three hundred c.c. of air was allowed 
to flow in. The reading at the end of the injection was —14—7 c.c. water 
manometer. ‘he patient had a very uncomfortable night, was short of 
breath and had quite a high pulse. The next morning under the fluroscope 
it was found that she had a complete pneumothorax on the left side with 
shifting of the mediastinum to the right. 

When I injected the novocain into the lung, a small bronchus must have 
been entered and she produced a spontaneous pneumothorax, and knowing 
nothing of this occurrence I put in 300 c.c. more. Fortunately the out- 
come was good and the patient is doing well, but this will illustrate the 
point that artificial pneumothorax is not a simple procedure and is ac- 
companied by considerable risk. 


PARTIAL PNEUMOTHORAX 


In a considerable percentage of cases we have been unable to obtain 
a complete pneumothorax, but there are two outstanding cases in our 
series, the results in which were as good as in any of our cases in which 
a complete collapse of the lung was obtained. The first case is that of a 
young man, 24 or 25 years of age, with a cavity of considerable size in 
the right apex with involvement of the upper half of the lung. This case 
was treated in Virginia some twelve or fourteen years ago when I did 
not have an X-ray available. After three years of diligent cure-taking, 
this patient was having fairly frequent hemorrhages, a large amount of 
positive sputum and a rise of temperature each day of around 100, with 
a rapid pulse, poor appetite, etc. A small pocket was obtained at the base 
of the right axilla and, in spite of a great many efforts, no larger pocket 
could be obtained on account of adhesions. This pocket was approximately 
the size of a large grapefruit, but fortunately the cavity in the apex was 
completely collapsed and the lung immobilized sufficiently so that the 
temperature and pulse came to normal, symptoms disappeared entirely, 
including all sputum. After continuing this partial collapse for two and 
a half years, the pocket became obliterated by adhesions, but at present 
this young man is working in North Carolina, running a general country 
store and apparently in splendid condition. 
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The second case is that of a nurse whose left lung was collapsed for a 
very rapid process, probably a tuberculous pneumonia, in the top of the 
left lung. A good result was obtained so that she was able to return 
to work at the end of six or eight months. After about two years the 
lung was permitted to expand and she went along well for about three. 
years. At the end of which time she had a severe flare up in the leit 
apex and several unsuccessful attempts were made to collapse the lung. 
At this time she came under my care again and after much persistence 
and many attempts, a very small pneumothorax pocket was obtained at 
the extreme base of the left lung posteriorly. For the next six months 
from 50 to 75 c.c. were injected under high pressure in this small pocket 
at very frequent intervals with the result that a pocket of about twenty 
per cent was produced. All symptoms except rapid pulse and nervousness 
disappeared, and at this time it was found that her basal metabolism was 
running quite high and, following three X-ray treatments of the thyroid, 
pulse came to normal and her improvement continues. The sputum which 
had previously been positive also disappeared and has not recurred. She 
then returned to work and remained in good shape for about a year. At 
this time pelvic symptoms developed and it was found that she had a 
tuberculous tube on the left side. The tubes and ovaries were treated 
with X-ray and at present she is working full time at her nursing and, 
with the exception of resting two hours in the afternoon and getting ten 
hours rest each night, she is living a normal life. No refill has been given 
for more than two years, the pneumothorax pocket continues, is demon- 
strable on X-ray plates and under the fluoroscope. 

I am sorry that this paper is so disjointed, but I was notified by Doctor 
Rathbun that I was expected to “pinch hit” in Doctor Mayer’s place and 
this paper was prepared on the train enroute to this meeting, therefore I 
offer this as my apology. 

The results obtained by artificial pneumothorax are at times almost 
miraculous. Any procedure which can change a hopelessly progressing 
tuberculosis into a state of economic recovery is most valuable. Our own 
experience and that of others in using this form of treatment has con- 
vinced me that we do not advise pneumothorax in a considerable number 
of cases in which there is a possibility of at least bringing about a con- 
siderable improvement. 


DISCUSSION ON PAPER BY DR. LLOYD 


Dr. Peters: It has always been my opinion that artificial pneumo- 
thorax is one of the best treatments given in cases of pulmonary tu- 
berculosis, and I have seen no reason to change this opinion since 
the advent of more radical lung surgery. I have no sympathy with 
the chest surgeon who places thoracoplasty above artificial pneumo- 
thorax. The complications which occurred in the early stages of the 
work are now mere figments of the imagination, for in the hands of 
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well trained operators, artificial pneumothorax is a harmless. pro- 
cedure. Of course, the world is filled with untrained operators, or, 
what is worse, men who will never learn; but this same criticism can 
be directed against extra-pleural thoracoplasty, for I am sure that, 
as the operation grows in favor, many people whom we might term 
“would-be surgeons” will rush into the field and pass as chest surg- 
eons. If this occurs, thoracoplasty will receive a blow, as did pneumo- 
thorax, from which it will take years to recover. 

It takes a far better chest surgeon to do a thoracoplasty than it 
does to remove an appendix, just as it takes a far better trained chest 
specialist to carry out a successful pneumothorax treatment than it 
does to fill unsuspecting humanity with various hypodermic cures. 

I feel, however, that in every case on which a pneumothorax has 
been tried and found wanting, a thoracoplasty should be advised, be- 
fore the condition of the patient progresses to that stage where a 
hopeless termination is all that can be expected. 


Dr. Stewart: I agree entirely with the paper read. I believe in a 
greater use of pneumothorax and think we should increase the number 
of pneumothorax cases not only by giving it earlier than we do but 
later as well. Of our 280 patients 25 per cent are on pneumothorax 
treatment and of all admissions 15 per cent. Much can be done in 
collapsing cavities that look impossible—patience and perseverance 
can accomplish what seems impossible. It seems not unlikely that 
phrenicotomy may come to be an important adjunct to pneumothorax. 
The outstanding fact is that in pneumothorax we have a wonderful 
method which we are not at present using to the limit of its indications. 

One of the members said that many patients develop effusion in 
the course of their pneumothorax treatments. ‘The moment we see 
such indications, we give these cases mercurochrome with good 
results. 


Dr. Singer: While the last statement made is fresh in my mind, I 
would like to say that we injected mercurochrome and got a beautiful 
mercurial poisoning. 

In regard to what was said about pleural shock, I have’ the im- 
pression that the term pleural shock has been abandoned. It is not 
a shock. We had one case that died while on the table getting 
pneumothorax. I almost died myself at the time. Even with the 
best sort of technic I think it possible that if a patient takes a deep 
breath or coughs, the strain will so expand the lung that the needle, 
if far enough in the chest, may impinge itself without the operator 
knowing it. ‘The next second the air is allowed to go into a blood 
vessel. Though this is merely a theory, I believe it is possible. 

One member offered the suggestion that a change in altitude pro- 
duces a marked change in the size of the pneumothorax pocket. Even 
an altitude of 1500 feet, he stated, causes a difference of 350 c.c. in a 
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pocket containing 2000 c.c. of air. If a patient has adhesions which 
are not very firm, a sudden increase of 350 to 400 c.c. of air may 
cause spontaneous pneumothorax with death resulting. 


Dr. Forster: With regard to altitude, a patient while on his return 
home from the Pacific Coast, had a refill on this side of the stop of 
the Grand Canyon. When he reached the rim of the Canyon, he 
was almost suffocated, as so many are. He went back to the bottom 
of the Canyon, 5000 feet, where he spent three or four days with com- 
fort, and resumed his journey to the rim later. 7 

Treatment by pnemothorax gives a wonderful opportunity to ob- 
serve the human frailties and shortcomings of other doctors as well 
as our own. A doctor has spoken of pressure on the mediastinum, 
but no one has mentioned hernia of the mediastinum. We should 
watch not only for the general effect of pressure but for a hernia 
which does not necessarily displace the heart. This can be relieved 
by treatment at frequent intervals using small amounts of air until 
the mediastinum can readjust itself. 


Dr. Felix Baum: ‘There are two factors which explain certain bad 
results following the use of pneumothorax. First, technic alone on 
the part of the attending physician—he sometimes administers the 
injections under too high pressure. Second: cases of rupture which 
are caused by severe cough. 


Dr. Lloyd: I was very much interested in hearing about the ex- 
pansion of air caused by change of altitude. Dr. Forster called atten- 
tion to hernia of the mediastinum. I have seen cases of that kind 
once or twice and it takes care of itself when let alone. One rule 
which we have is that whenever possible, patients who are to receive 
more gas are fluoroscoped before and after the refill to see how much 
shifting of the mediastinum there has been and how much lung is 
compressed. ‘The fluoroscope is invaluable. If we do not have any 
other use for it there is a great deal of advantage in using it in 
connection with pneumothorax. | 

I do not know about injecting mercurochrome as I have never 
used it. In regard to air embolism, alias pleural shock, when you put 
a needle filled with novocaine into the pleural cavity and withdraw it 
before the syringe is empty, I do not see how you can cause an aif 
embolism. In regard to the case that died on the table, I think that 
probably the lung was punctured by the needle, for when we put 
the needle into the pleural space it was connected with air. Possibly 
when the patient takes a deep inspiration, the needle sticks into the 
lung and there is aspiration of air into a blood vessel. 


Dr. Henry D. Chadwick next read a paper on “Diagnosis and Classi- 
fication of Juvenile Tuberculosis.” This paper 1s printed in this volume, 
Transactions of the National Tuberculosis Association, pages 250 to 256. 
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DISCUSSION ON PAPER BY DR. CHADWICK 


Dr. Felix Baum: Hilum tuberculosis is very well known. The 
general practitioner is apt to believe that every enlargement of the 
hilum is due to hilum tuberculosis. ‘This is not the case. The hilum 
includes not only the glands but also the bronchial tubes and vessels. 

In our hospital in Denver, we have had the opportunity of observing 
two interesting cases sent in during the last two months with a 
diagnosis of hilum tuberculosis. Examination showed that the diag- 
nosis was wrong. This is a plate of a child seven years old. You 
see an enlarged hilum on the left side and an enlargement of the 
pulmonary arteries. The enlarged hilum in this plate is due to the 
fact that the branches of the pulmonary artery are enlarged. We 
had a girl eighteen years old with the same findings. She had tu- 
berculosis of the tracheal glands during childhood, but not at the 
time of admission. 

When there is a question regarding hilum tuberculosis, we use 
the tuberculin test. A von Pirquet is not sufficient. We inject 
tuberculin intracutaneously and often see a focal reaction in the X-ray 
plates. 


Member: At times it is difficult to determine the presence of hilum 
tuberculosis by X-ray examination. At Phipps Institute, in Philadelphia, 
it was found that the heart action caused a difference in the plates. In 
two plates of the same child, taken five minutes apart, one looks as though 
it had been taken when the child was ill and the other after the condition 
had cleared up. One picture was taken during systole and the other dur- 
ing diastole. 


Dr. Forster: I wonder what Dr. Chadwick’s feeling is in regard to 
the relation of hilum tuberculosis in early childhood to adult tubercu- 
losis later, and what his feeling is in regard to cervical adenitis? How 
often does it occur in Dr. Chadwick’s cases? Spiess working with 
men in Germany found almost universal evidence of cervical adenitis. 
What proportion of these cases have a tuberculous infection first 
rather than other infection? Also, what is the relationship between 
cervical adenitis and hilum adenitis? 


Dr. Lloyd: One of my confréres has had considerable experience 
with juvenile cases. He has shown that the-hilum, which is more or 
less a silent area, can be seen through on both sides. One interesting 
feature in connection with fluoroscopy of the chest in children is that 
you can see the dense hilum shadow when observed anteroposteriorly 
and then on rotation can observe the shadows which are at times 
thickened due to acute disease, in front of the posterior mediastinal 
wall. If the child is observed for a few weeks, months, or even years 
after the acute condition has disappeared, one finds that the shadow has 
come back to its original size. I believe that at times involvement of 


the posterior mediastinum may still persist. 
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Member: In the institution with which I am connected we have 54 
children, 19 of whom had tonsils removed. One child, an operative risk, 
showed plates very similar to those shown by Dr. Chadwick. In three 
months after operation 7 out of the 19 cases showed shadows very much 
improved and a considerably cleared-up hilum condition. They had no 
symptoms following removal of tonsils. In the remaining cases there 
was a cervical adenitis accompanying enlargement of hilum shadows. 
These showed no marked improvement after removal of tonsils. I would 
like to know what percentage of cases Dr. Chadwick has had showing im- 
provement after the throat was cleared. 


Dr. Mariette: I want to say a word about our experience concerning 
tonsillectomies. We have had between forty and fifty tonsillectomies in 
children during the past few years, and some of the results have been 
very remarkable. In no case has the condition progressed. In all there 
has been marked improvement, in some of course more than in others. 
I wish at this time to make a plea for tonsillectomies in children who have 
tuberculosis. We believe that if the normal child needs this a tuberculous 
child needs it more. 


Dr. Bronfin: The significance of hilum thickening in children is 
very difficult to estimate. Dr. Wasson of Denver made a careful roentgen- 
ographic study of children varying in ages from a few hours to one year 
and found among them considerable hilum peribronchial thickening. I 
hope Dr. Chadwick will touch upon this subject in closing the discussion. 


Dr. Chadwick: In regard to the tuberculin test, we use intra- 
cutaneous test .001 to .1. If there is not reaction to the first we make 
another test, and then if no reaction is secured a third. We find that a small 
percentage of cases react to larger dilutions. In fact, we have given as 
high as 10 mg. when no reaction was secured with small dilutions. Occa- 
sionally there is a general reaction. It is inadvisable to use intracutaneous 
test in school work, as occasionally there is a slight slough. 

In regard to the relation between adult and childhood types of tuber- 
culosis: I feel that we have in children a primary infection and in adults 
a secondary infection with fibrosis. One does not get fibrosis in tubercu- 
losis of children. As soon as the lung parenchyma becomes involved the 
child gets positive sputum and almost invariably dies. No immunity has 
been acquired to that type of disease, while the adult has had the benefit 
of a primary lesion and has acquired at least a certain degree of immunity, — 
with the result that the disease runs a more chronic course. 

Children up to fifteen years of age very rarely develop parenchymatous 
disease, but when they do it is usually a generalized broncho-pneumonia 
which steadily progresses. There is a retrograde lymph stream flow, an 
acute type of infection, a localized pneumonia which soon spreads, or 
the miliary type of tuberculosis which later becomes broncho-pneumonia. 
I believe that children with primary infection are protected to a greater 
extent from pulmonary tuberculosis than cases that escape such infection. 
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We divide cervical adenitis into two groups: Those who have palpable 
glands and those who have visible glands. Palpable glands, which we 
find along the posterior border, seldom react to the tuberculin test. 
Whether they are due to tuberculosis or some other infection, which I 
think is more probable, I do not know. When visible glands are present, 
the reaction to tuberculin is almost invariably positive. 

Many of our children have large cervical glands. In summer we give 
them sun and in winter quartz light. We do not give X-ray treatments. 
At times there is no favorable reaction to the lamp. Where the tonsils 
are enlarged we have them removed. As there is a continuous stream of 
infection draining from diseased tonsils directly into the cervical glands, 
there is little use in treating the glands until the tonsils are removed. We 
know that there is no direct lymphatic route between the tonsils and 
the mediastinum. The paths of infection between these parts are via 
the blood stream and along the air passages, by inhalation. 

We had one case of a young girl who entered the sanatorium with 
cough and symptoms of tuberculosis. She had no physical signs except 
paravertebral dullness. Three intracutaneous tests brought negative re- 
sults. The X-ray showed a shadow which resembled what you find in © 
early tuberculosis. A later picture showed a bunch of tracheal glands 
due to non-tuberculous infection. A nose and throat specialist found the 
antrum filled with pus. He operated with very good results. Six 
months later the glands were practically normal and the symptoms had 
entirely cleared up. By that operation the girl was prevented from de- 
veloping bronchiectasis. Most cases of bronchiectasis begin that way. We 
have to eliminate all such conditions. Plates sometimes show homogeneous 
shadows just before whooping-cough, measles, etc. Nodules do not 
appear. When these shadows clear up, as they do in a few months time, 
they leave line shadows without fibrosis, or calcified glands. 


The following suggestion by Dr. Lloyd was approved and adopted: 


RESOLVED, that the report of the Committee on Classification of 
Juvenile Tuberculosis be adopted, and that the term “Hilum Tuberculosis” 
be added to the present classification, and 


BE IT FURTHER RESOLVED that the American Sanatorium Asso- 
ciation request the National Tuberculosis Association to incorporate the 
term “Hilum Tuberculosis” as an addition to the classification now in 
general use. 
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ARTICLE I—NAME 


The name of this Association shall be NATIONAL TUBERCULOSIS Asso- 
CIATION. 


ARTICLE II]—Obsyjects 
The objects of said Association are: 
(a) The study of tuberculosis in all its forms and relations; 


(b) The dissemination of knowledge concerning the causes, treatment 
and prevention of tuberculosis; 


(c) The encouragement of the prevention and scientific treatment of 
tuberculosis ; 


(d) The stimulation, unification and standardization of the work of 
the various anti-tuberculosis agencies throughout the country, especially 
the state and local associations ; 


(e) The co-operation with all other health organizations in the co- 
ordination of health activities ; 


({) The promotion of international relations in connection with health 
activities in the study and control of tuberculosis. 


ArtTiceE [JJI—SEaAL 


The seal of this corporation shall consist of a flat-faced circular die, with 
the words and figures, “NATIONAL TUBERCULOSIS ASSOCIATION, Corporate 
Seal, 1918, Maine,” cut or engraved thereon. 


ARTICLE _[V—MEMBERSHIP 


The members of this Association shall consist of five classes: (a) Mem- 
bers; (b) Life Members; (c) Corporate Members; (d) Representative 
Members; (e) Honorary Members; (f) Associate Members; (g) Sus- 
taining Members. 

(a) The persons who made application, dated September 6, 1918, for 
the incorporation of this corporation shall be members without payment 
of dues until the annual meeting of the members, to be held in 1919, and 
all persons who are members in good standing on September 25, 1918, 
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of the voluntary association known as NATIONAL TUBERCULOSIS ASSOCIA- 
TION as shown by the Membership Ledger of said voluntary association 
now in possession of the Managing Director of said voluntary associa- 
tion, shall be members of this corporation with dues paid up to the time 
to which their respective dues in said voluntary association are paid up, 
and such members as shall from time to time be approved by the Executive 
Committee shall be members of this corporation. The dues of members 
shall be $5.00 a year. 


(b) Members may become Life Members upon the payment of $100. 


(c) Anti-tuberculosis associations other than Affiliated and Repre- 
sented Associations, sanatoria, dispensaries, open-air schools, and similar 
agencies, libraries and industrial and other corporations, may be Corpo- 
rate Members, with the approval of the Executive Committee, on payment 
of $5.00 or more per annum. 


(d) Affiliated and Represented Associations, or persons representing 
such associations, if unincorporated, and selected by them, may be Rep- 
resentative Members, with the approval of the Board of Directors, on pay- 
ment of $25 or more per annum. 

Associations herein designated Affiliated and Represented Associations 
consist of State Tuberculosis Associations and certain other local asso- 
ciations hereinafter specified, which have and maintain the following 
qualifications : 


(1) They shall not be under the direction or control of any state or 
local governmental agency; 


(2) Such associations must have: 

(a) A membership which has representation and participation 
in its affairs. 

(b) <A president and other officers, an Executive Committee, a 
salaried executive or similar officer, and a Board of Directors 
representative of the territory covered by the association. 

(c) The membership must meet at least once a year; the Board 
of Directors or Executive Committee must meet at least 
four times a year. 

(d) The association must operate under a constitution and by- 
laws, with an annual program and budget. 

(e) The accounts must be audited by a certified public accountant 
or his equivalent at least once a year, and copy filed with the 
National Association. 

(f{) An annual report of accomplishments, receipts and expendi- 
tures shall be prepared and made available to officers, mem- 
bers and the public, and given all possible publicity. 

(g) All associations shall comply with and carry out the aims 
and objects of the National Association, submitting such re- 
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ports as may be required by the Association, and must 
accept the responsibility of working out and sharing with 
the National Association means of financing their mutual 
activities. 


The other associations above referred to are the following: District of 
Columbia Tuberculosis Association, New York Tuberculosis Association,* 
Committee on the Prevention of Tuberculosis of the Brooklyn Bureau of 
Charities, Chicago Tuberculosis Institute, and the Committee on Tuber- 
culosis and Public Health of the State Charities Aid Association of New 
York. 

The Board of Directors of the National Tuberculosis Association shall 
be the sole judge of the foregoing qualifications for Affiliated and Repre- 
sented Associations, and of their right to membership and representation 
on the Board of Directors. 

The Board of Directors, by a majority vote, may suspend the foregoing 
qualifications for Affiliated and Represented Associations between the 
period of June 13, 1921, and July 1, 1922. 


(e) Persons distinguished for original researches relating to tubercu- 
losis, or eminent as sanitarians or as philanthropists who have given 
material aid in the study and prevention of tuberculosis may be elected 
Honorary Members by the Board of Directors. 

Any member failing to comply with the provisions of the By-Laws of 
this corporation shall thereupon cease to be a member. 


(f{) The dues of Associate Members shall be $10.00 a year. 
(g) The dues of Sustaining Members shall be $20.00 or more a year. 


ARTICLE YV—Boarp oF DIRECTORS 


Section 1. The Board of Directors of this corporation shall consist of 
50 members (designated herein as Directors at large), and an additional 
number of members (designated herein as Representative Directors), and 
they shall be divided into two classes of as nearly equal number as prac- 
ticable. At the first annual meeting held after the adoption of these by- 
laws, one-half of the members, less any odd number, shall be elected for 
a term of one year and the other half and the odd member, if any, for a 
term of two years, and thereafter at each annual meeting there shall be 
elected for a term of two years directors equal in number to the class of 
Directors whose terms then expire, and for a term of one or two years, 
as circumstances may require, an additional number, if necessary, in order 
to fill all existing vacancies and to provide a Representative Director to 
represent each Affiliated and Represented Association, as provided in the 
next paragraph of this Article. 

The Representative Directors shall be elected from persons nominated 
by the Affiliated and Representative Associations and in such manner that 


* Became the New York Tuberculosis and Health Association in 1925. 
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there shall be one and only one Representative Director for each such 
Affiliated and Represented Association, and there shall be in each class 
of Directors an equal number as near as may be of Representative Direc- 
tors. Notice of such nominations shall be mailed to the Executive Office 
of the Association at least fifteen days before the meeting at which the 
Representative Directors are to be elected. Each person nominated by an 
Affiliated and Represented Association must be a member of the directorate 
of such association, and in the event that such Representative Director 
shall cease to be a member of such directorate, or his Affiliated and Repre- 
sented Association shall cease to comply with the qualifications herein pre- 
scribed for such association, he shall ipso facto cease to be a member of 
the Board of Directors of this Association. 

At least one-third of the total number of the Directors at large shall 
consist of laymen. The Board of Directors may, at its discretion, fill any 
or all vacancies caused by death, removal, resignation, disqualification or 
otherwise, of any of its members for the unexpired term at a regular meet- 
ing of the Board, provided that written notice specifying the vacancies to 
be filled be given in hand or mailed to each member of the Board at least 
twenty days in advance of the meeting. Vacancies in the ranks of Repre- 
sentative Directors shall be filled from nominations made by the Affiliated 
and Represented Associations in question. 

On June 15, 1921, at twelve o’clock noon, the terms of office of the 
Board of Directors then in office shall cease and terminate and the new 
directors, elected as herein provided, shall assume office forthwith. 


SECTION 2. Except as otherwise provided in these By-Laws the Board 
of Directors shall have entire charge and control of the business and 
property of the corporation, the planning of the work, the fixing of the 
time and place for the annual or special meetings of the members to be 
held in the State of Maine for the election of Directors or for any other 
purpose and the arrangements for congresses, legislation and all other 
matters pertaining to its affairs. 


SECTION 3. The Board of Directors is empowered to appoint represen- 
tatives on national or international committees or other agencies that deal 
with tuberculosis or public health work. It shall also from time to time 
appoint such committees as may be necessary for scientific, charitable and 
educational work and for the holding of meetings and congresses. | 

SECTION 4. Seven Directors shall constitute a quorum. 


ARTICLE VI—OFFICERS 


Section 1. The officers of the corporation shall be a President, two 
Vice-Presidents, a Secretary, a Treasurer, a Clerk and such other officers 
or agents as the Board of Directors may from time to time elect. All of 
the officers of the corporation, with the exception of the Clerk, shall be 
elected annually by the Board of Directors. The Directors and the Clerk 
shall be elected annually by the members. The President must be a mem- 
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ber of the Board of Directors. The other officers may be, but need not be, 
members of such Board. 


SECTION 2. All officers shall perform the duties commonly incident to 
their respective offices, and shall perform such other duties and have such 
other powers as are prescribed by these By-Laws or as the Board of 
Directors or the Executive Committee shall from time to time designate. 

The Secretary, or in his absence a secretary pro tempore shall keep cor- 
rect minutes of all meetings of the Board of Directors and of the Exec- 
utive Committee. 

_ The Clerk, or in his absence a clerk pro tempore shall keep correct 
minutes of all meetings of the members. 


The Clerk or clerk pro tempore shall be sworn to the faithful perform- 
ance of his duties. 


ARTICLE VII—EXEcuTIVE COMMITTEE 


There shall be an Executive Committee, composed of the President and 
Vice-Presidents, Treasurer and Secretary ex officio and seven members of 
the Board—the latter to be elected annually by the Board, which Com- 
mittee shall exercise all the powers of the Board of Directors when the 
Board is not in session and such powers as are conferred by these By- 
Laws, subject to the approval of the Board. 


ARTICLE VIIJ—MEETINGS 


SEcTION 1. Meetings of Members. A meeting of the Members of the 
corporation shall be held annually at the office of the corporation in Port- 
land, Maine, at such time as may be fixed by the Board of Directors or by 
the Executive Committee. Special meetings of the Members shall be held 
at said office of the corporation when so ordered by the Board of Directors. 
Notice of the time and place of all meetings of the Members, and in the 
case of special meetings of the business to be transacted, shall be published 
by the Clerk once, at least seven days before the meeting, in some news- 
paper published in Portland, Maine. Each Member, Life Member, Cor- 
porate Member and Representative member shall be entitled to one vote. 
Members and Life Members may vote at meetings either in person or by 
written proxy. Corporate members may vote by their duly authorized 
representatives or such representatives’ proxy in writing. Ten members 
entitled to vote, present either in person or by proxy, shall constitute a 
quorum. 


Section 2. Meetings of the Board of Directors. Regular meetings of 
the Board of Directors shall be held in such places and at such times ag 
the Board may by vote from time to time determine; and if so determined, 
no notice thereof need be given. Special meetings of the Board of Direc- 
tors may be held at any time or place whenever called by the President, 
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reasonable notice thereof being given to each Director, or at any time with- 
out formal notice, provided all the Directors are present, or those not 
present have waived notice thereof in writing. Such special meetings 
shall be held at such times and places as the notice thereof or waiver shall 
specify. 


SECTION 3. Meetings of the Executive Committee. The Executive 
Committee shall hold meetings when called by the President, by the Chair- 
man of the Executive Committee or by three members of the Committee. 


ARTICLE IX—MoNEYS 


Moneys received from membership dues and from all other sources 
shall be used for defraying the expenses of the corporation and furthering 
its objects under the direction of the Board of Directors. The Treasurer 
shall keep proper accounts of all receipts and disbursements, which ac- 
counts shall be subject to the supervision of the Board of Directors. 


ARTICLE X—AMENDMENT OF By-Laws 


These By-Laws may be altered, amended or repealed by a two-thirds 
vote of the members of the Board of Directors present at a meeting of 
the Board, provided that the proposition to amend has been presented in 
writing at a previous meeting of the Board and that subsequent to such 
presentation twenty days’ notice in writing has been given of the proposed 
amendment in the call for the meeting. 


HONORARY MEMBERS 


Bituincs, Dr. FrANk, Chicago 
BownitcH, Dr. Vincent Y., Boston 
Mever, Dr. AtrreD, New York City 


Otis, Dr. Epwarp O., Boston 


RAVENEL, Dr. Maz¥cx P., Columbus, Mo. 


Wetcu, Dr. WiLLtIAM H., Baltimore 


LIFE MEMBERS 


Batpwin, Dr. Epwarp R., Saranac Lake 

Bartow, Dr. W. Jarvis, Los Angeles 

BARRELL, FINLEY, Chicago 

BIESENTHAL, Dr. Max, Chicago 

Brruincs, Dr. Frank, Chicago 

BisHop, Dr. Rosert H., Jr., Cleveland 

BLUMENTHAL, Dr. GeorcE, New York 
City 

Brown, Dr. Lawrason, Saranac Lake 

Browninc, Dr. CHartes C., Los An- 
geles 

CANFIELD, GEoRGE F., New York City 

Cuark, F. A., New York City 

DuNHAM, Harry HICKENLOOPER, Cin- 
cinnati 

Fisk, Harvey E., New York City 

FLAGLER, Mrs. Harry H., New York 
City 

GrANDY, Dr. Cuartes R., Norfolk 

HarKNESs, Epwarp S., New York City 

Harris, Miss Emma GALE, Chicago 

Hazarp, Mrs. Mary P. B., Peace Dale, 
Re 

Hiccinson, Henry L., Boston 

Irwin, WittiAmM G., Columbus, Ind. 

KiInGHoRN, Dr. HucH M., Saranac Lake 

Kincssury, JoHN A., New York City 

KNICKERBOCKER, Mrs. H., New York 
City 

Knorr, Dr. S. A. New York City 

Koper, Dr. GeorGe M., Washington, D. C. 


LARSEN, Eynar, Wayne, Neb. 
LewrsouHn, ApotpH, New York City | 
Lyman, Dr. Davi R., Wallingford, 
Conn. 
McCormick, Cyrus Hall, Chicago 
Macy, V. Everit, New York City 
Matony, Martin, Philadelphia 
MarsHALL, Louts, New York City 
MatTuHer, SAMUEL, Cleveland 
May, Francis E., Chicago 
Mititer, Dr. JAMES~ ALEXANDER, New 
York City 
Mutts, A. L., Portland, Oregon 
Minor, Dr. Cuares L., Asheville, N.C. 
PALMER, Dr. GEorGE THOMAS, Spring- 
field, Ill. 
Peers, Dr. Ropert A., Colfax, Cal. 
Puirps, Henry, New York City 
Piatt, Henry B., New York City 
ROCKEFELLER, JOHN D., New York City 
SaBor, RUSSELL, Minneapolis 
Soper, Dr. Writiarp B., Saranac Lake 
Stein, Frep M., New York City 
Swirt, Louis F., Chicago 
WANAMAKER, RopMAN, Philadelphia 
Warpurc, Fetix M., New York City 
Warinc, Mrs. JAMES J., Denver, Colo. 
WitiiAMs, Dr. Linsty R., New York 
City 
Woops, Dr. Epwarp A., Pittsburgh 


CONTRIBUTORS 


Au.is, Lours, Milwaukee 

AvucHINCLoss, JoHN W., New York City 

Dana, Epwarp S., New Haven, Conn. 

Emerson, Mr. AND Mrs. WILLIAM, 
Cambridge, Mass. 


570 


HerscHEL, Mr. AND Mrs. A. H., Prince- 
ton, ONES]: 

Leupp, Mrs. Ipa M., Berkeley, Cal. 

Messrs. GorpoN STRONG AND COMPANY, 
Chicago : 


GEOGRAPHICAL LIST OF THE MEMBERS OF THE 
NATIONAL TUBERCULOSIS ASSOCIATION, 
OCTOBER 15, 1925 


ALABAMA 


ALABAMA TUBERCULOSIS 
Birmingham 

Cryer, Dr. W. H., Birmingham 

FairBaAIrRN, C. T., Birmingham 


ASSOCIATION, 


JEFFERSON ANTI-TUBERCULOSIS ASSOCIA- 
TION, Birmingham 

Lui, Dr. Casot, Birmingham 

MONTGOMERY ANTI- TUBERCULOSIS 
LreacuE, Montgomery 


ALASKA 


Major, Miss Marjory B., Noorvik, via 


Kotzebue 


ARGENTINA 


SAYAGO, Dr. GUMERSINDO, Cordoba 


ARIZONA 


Arizona ANTI-TUBERCULOSIS ASSOCIA- 
TION, Phoenix 

BARFIELD, Dr, Kari F., Tucson 

CUVELLIER, T. C., Phoenix 

Frinn, Dr. Joun W., Prescott 

HAzeELTInE, M. B., Prescott 

Hormes, Dr. Freperick G., Phoenix 

Jones, Dr. B. L., Prescott 


~McFavt, Dr. WittiaAm D., Tucson 


Mertzcer, Dr. JEREMIAH, Tucson 
Mitis, Dr. CuHartes W., Tucson 
Orcort, Dri GC. Ty, ‘indian Wells 
PHOENIX SANATORIUM, Phoenix 

Pottock, Mrs, T. E., Flagstaff 

RANDOLPH, Dr. Victor, Phoenix 
Watson, Dr. SAMUEL H., Tucson 
Wyatt, Dr. Bernard L., Tucson 


ARKANSAS 


ARKANSAS TUBERCULOSIS 

Little Rock 
BintincsLey, Mrs. W. A., Newport 
Coorer CLinic, Fort Smith 


ASSOCIATION, 


GraANpD Lopce A. O. U. W. or ARKAN- 
sas, Little Rock 
Hayes, C. E., Little Rock 


BULGARIA 


_ Rapxorr, Dr. Roussr, Sofia 


TorRANCE, Miss RAcHEL C., Sofia 


CALIFORNIA 


_ Acuarp, Dr. H. J., Glendale 
ALAMEDA County TUBERCULOSIS ASSO- 


CIATION, Oakland 
ANDERSON, Dr. JENNIE, San Francisco 
ARMEN, Dr. Garo H., Los Angeles 


_ Aroncuik, Dr. Bernarp, Los Angeles 


| Atkinson, Dr. Cuartes E., Banning 


AYER, Harotp O., Pasadena 

Bae, Dr. C. P.; Los ‘Angeles 

Bairp, Dr. H. R., Sacramento 

BaRBER, Dr. GEorGE H., San Francisco 
BeacuH, Dr. Georce W., Camp Kearny 
Beckett, Dr. W. W., Los Angeles 
BInE, Dr. RENE, San Francisco 


572 


Bittner, Dr. S. B., Monrovia 
Boyp, Dr. WALTER M., Los Angeles 
BremM, Dr. WALTER V., Los Angeles 
Brown, Dr. Georce L., Tujunga 
Brown, Dr. Puitip Kine, San Francisco 
Bucuer, Dr. W. H., San Fernando 
Burcan, Dr. JAMEs Homer, Los Angeles 
BurNSIDE, Dr. CHARLES, Los Angeles 
Burr, Dr. RutH, Livermore 
Busy, Dr. CHEsLey, Livermore 
BUSHNELL, Mrs. GrorcE E., Pasadena 
CALIFORNIA TUBERCULOSIS ASSOCIATION, 
Fresno 
Cary, Dr. Raymonp J., Long Beach 
CASHION, Dr. WILLIAM A., Camp Kearny 
CHAIN, Dr. JoHn N., Eureka 
Cuase, Miss Peart, Santa Barbara 
CiarRK, Dr. W.’R. P., San Francisco 
Cuinton, Dr. IsaBeLLta M., San Francisco 
Coun, Dr. Harry, Camp Kearny 
Coox, Dr. JosepH W., Banning 
CRrAVENS, JoHN B., Los Angeles 
Crocker, WiLL1AM H., San Francisco 
CuNNINGHAM, Dr. R. L., Los Angeles 
Dickson, Dr. C. B., Los Angeles 
Dock, Dr. GrorcE, Pasadena 
DoneHOoo, Major W. S., Camp Kearny 
DurRAND, Dr. CHARLES J., Colfax 
Eaton, Dr. H. Doucuiass, Los Angeles 
Exiotrt, J. M., Los Angeles 
E.oesser, Dr. Leo, San Francisco 
Enos, Dr. JosepH B., Oakland 
Evans, Dr. Georce H., San Francisco 
Evans, Mrs. H. D., Los Angeles 
FieLp, Dr. C. G., Sierra Madre 
Forp, Mrs. Top, Pasadena 
Fow ter, Mrs. Extpripce M., Chino 
FRISBEE, Dr. Epwarp B., Los Angeles 
GorHAM, Mrs. H. M., Santa Monica 
GosnEy, E. S., Pasadena 
GrirFitH, Miss Atice S., San Francisco 
HatsteEap, S. HAzarp, La Vina 
Haves, Dr. E. W., Monrovia 
Haynes, Dr. JoHn R., Los Angeles 
HeENpry, Georce W., San Francisco 
Hew tett, Dr. ALBion W., San Francisco 
HoacLaAnp, Dr. Henry W., Pasadena 
HorrMAN, Dr. ArtHuR M., Los Angeles 
Hort, Dr. HENry, Pasadena 
Hooker, Mrs. KATHERINE, Berkeley 
Howarp, Dr. Burt F., Sacramento 
Howson, Dr. Cart R., Los Angeles 
JOHNSON, REGINALD, Pasadena 
JoHNsoN, Mrs. REGINALD, Pasadena 
Kap, Dr. GrorcE B., Monrovia 
Kent, Hon. WiLiiAM, Kentfield 
KIMBALL, Dr. GracE N., La Jolla 
KirRSCHNER, Dr. Henry E., Monrovia 
LELAND, S. B. & J. E., Los Angeles 
Leupp, Mrs. Francis E., Pasadena’ 
Levy, Dr. EMANUEL, Livermore 
LinpBERG, Dr. Davin O. N., Camp Kearny 
LissNeR, Dr. Henry H., Los Angeles 
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Lone BracH SoctAL WELFARE LEAGUE, 


Long Beach 

Los ANGELES CouNnTy TUBERCULOsIS As- 
SOCIATION, Los Angeles 

Los ANGELES GENERAL HospiTaL, Los 
. Angeles 

Los ANGELES TUBERCULOSIS ASSOCIATION, 
Los Angeles 

Martison, Dr. F. C. E., Pasadena 

Mirier, Dr. FRANK Porter, Los Angeles 

MiL_spAuGH, Dr. W. P., Los Angeles 

MitTcHELL, Dr. Ropert, Sierra Madre 

Nass, FREDERICK CONNERS, San Francisco 

Nevius, Dr. Joun W., Los Angeles 

NieLseN, Dr. JoHN C. E., San Diego 

OxuivE View SANATORIUM, Olive View 

Ontario UpLAnD ASSOCIATION FOR STUDY 
AND PREVENTION OF ‘TUBERCULOSIS, 
Ontario 

OpxHuts, Dr. WILLIAM, San Francisco 

Owen, Dr. EtHet, San Francisco 

Pactric MutTuAL Lire INSURANCE Com- 
PANY, Los Angeles 

Perry, Dr. J. C., San Francisco 

Poort, Mrs. J. H., Pasadena 

PotTtENGER, Dr. F. M., Monrovia 

PotTeNGER, Dr. J. E., Monrovia 

PuTNAM, Dr. Harrison A., Monrovia 

RemIncton, Dr. Lewis D., Monrovia 

RIVERSIDE County CLirinic, Riverside 

ROSENCRANTZ, Dr. EstTHErR, San Francisco 

ROTHSCHILD, Dr. Max, San Francisco 

Rurr, Dr. FRANK R., Fresno 

SACRAMENTO CoUNTY TUBERCULOSIS As- 
SOCIATION, Sacramento 

SANDERS, Dr. AupLEy O., Livermore 

San Dteco TUBERCULOSIS ASSOCIATION, 
San Diego 

San Joagutn County Rep Cross, Stock- 
ton 

SAN Joaguin Loca HEALTH DiIstTRICT, 
Stockton 

SAN MatTEo ASSOCIATION FOR PREVEN- 
TION OF TUBERCULOSIS, San Mateo 

ScHAPER, Dr. Epwarp A., Keene 

ScHEIER, Dr. RALPH B., San Francisco 

Scripps, Miss Exten B., La Jolla 

SHANK, Dr. G. A., Huntington Beach 


SuipMAN, Dr. Swney J., San Francisco 


Suirk, Mrs. E. W., Redlands 
SHULMAN, Dr. Leon, Los Angeles 


Simpson, Dr. Bryant R., Camp Kearny ~ 


SmituH, Dr. Harvey, Los Angeles 
Spetk, Dr. FrepertcK A., Los Angeles 
STANLEY, Dr. Leo L., San Quentin 
STRAUSS, ALEXANDER, Banning 
TrimMBLE, Dr. Harotp Guyon, Oakland 
TUBERCULOSIS ASSOCIATION OF SANTA 
CLaRA County, San Jose 
VAN ZUALENBURG, Dr. C., Riverside 
Visitinc Nurse Association, Monrovia 
VisscHER, Dr. L. G., Los Angeles 
VoorsaANnceEr, Dr. WILLIAM C., Los Gatos 


GEOGRAPHICAL LIST OF MEMBERS 


Ware, Dr. E. RichmMonp, Los Angeles 
WHEELER, WILLIAM M., Piedmont 
Wiuiams, Dr. ALLEN H., Santa Barbara 


WitHERSPOON, J. E., Pasadena 
Woop, Dr. Near N., Los Angeles 


CANADA 


Apamson, Dr. J. D., Winnipeg, Man. 
ARCHIBALD, Dr. Epwarp, Montreal, Que. 
Bayne, Dr. C. M., Kentville, N. S. 
BouGHToN, Dr. Harvey C., Saskatoon, 
Sask. 
CANADIAN ‘TUBERCULOSIS 
Ottawa, Ont. 
CAULFIELD, Dr. A. H. W., Toronto, Ont. 
CouILLarD, Dr. J. A., Quebec, Que. 
Cou.tter, Dr. A. BARK iz, Montreal, Que. 
CouTrTs, Dr E. N., Kitchener, Ont. 
may. pr J. G., Sanitarium, P. O., Ont. 
Dossiz, Dr. W. J., Weston, Ont. 
Dusé, Dr. J. E., Montreal, Que. 
Dupe, Dr. L. F., Quebec, Que. 
Exxiott, Dr. J. H., Toronto, Ont. 
Farris, Dr. H. A.,' East St. John, N. B. 
Fercuson, Dr. DuncAN D., London, Ont. 
FLEMING, Dr. A. G., Montreal, Que. 
Fox, JosepH L., St. Agathe des Monts, 


Que. 
Gorpon, Dr. J. K. M., Ottawa, Ont. 
GRAHAM, Dr. M. R., Sandwich, Ont. 
GRENIER, Dr. EuGeNr, Montreal, Que. 


ASSOCIATION, 


Hastincs, Dr. Cares J., Toronto, Ont. 
Horsroox, Dr. J. H., Hamilton, Ont. 
Jarry, Dr. J. ArtuHur, Montreal, Que. 
Jost, De. Ai: Ci Hahtaxi NaS) 
KENDALL, Dr. W. B., Gravenhurst, Ont. 
Kinsey, Dr. H. I., Toronto, Ont, 
LaBerce, Dr. J. ARTHUR, Quebec, Que. 
McGrsson, D. Lorne, Montreal, Que. 
MacKay, Dr. Wittiam M., Kingston, 
Ont. 
MIL.Ler, Dr. ArtHUR F., Kentville, N. S. 
Niet eing RESEARCH CoUNCIL, Ottawa, 
nt. 
NEAL, Dr. FRANK C., Peterborough, Ont. 
ParFitt, Dr. CHarLes D., Gravenhurst, 
Ont. 
Ee Dr. F. L., St. Agathe des Monts, 
ue. 
PRATTEN, Dr. F. H., London, Ont. 
oss; Deo Grn. Sanitanum eo One 
SrtymMour, Dr. M. M., Regina, Sask. 
Sreniewiez, Dr. T)\M.;Hahtax: N: S, 
STEWART, Dr. Davin A., Ninette, Man. 
Wa tker, Dr. T. W., Saskatoon, Sask. 


CHINA 


Korns, Dr. Joun H., Peking 


Liew- Tew Dr. Wu, Harbin 


COLORADO 


Apperson, Dr. Epwin L., Denver 
Baum, Dr. FEtrx, Denver 
BeruH-Ext GENERAL Hospitat, Colorado 
Springs 
Borssevatn, Dr. C. H., Colorado Springs 
BortreE, Dr. Leo W., Colorado Springs 
BronFin, Dr. I. D., Sanatorium 
Bruns, Major E. H., Denver 
BunpseEn, Dr. CHartes A., Denver 
Burnett, Dr. CLoucH T., Denver 
Carmopy, Dr. T. E., Denver 
CoLtorapo SPRINGS BRANCH COLORADO 
TuBERCULOSIS ASSOCIATION, Colorado 
Springs 
CoLoRADO 
Denver 
Compton, Major ArTHUR G., Denver 
Conway, Dr. L. A., Colorado Springs 
Corper, Dr. H. J., Denver 
_Craic Cotony, Edgewater 
Croucu, Dr. J. B., Colorado Springs 
DENVER TUBERCULOSIS SocriETy, Denver 
Downinc, Dr. Epcar D., Woodmen 
Epson, Dr. Carroii E., Denver 


TUBERCULOSIS ASSOCIATION, 


EVANGELICAL LUTHERAN SANATORIUM, 
Wheatridge 

Forster, Dr. A. M., Colorado Springs 

Foster, Mrs. ALExis, Englewood 

FULLERTON, Miss KATHERINE, Colorado 
Springs 

Gano, GrorceE W., Denver 

GARDINER, Dr. CHARLES Fox, Colorado 
Springs 

GELIEN, Dr. JOHANNA, Denver 

GeorGcE, Dr. McLeop M., Denver 

GrEsE, Dr. CHARLES O., Colorado Springs 

GILBERT, Dr. G. Burton, Colorado 
Springs 

GILBERT, Dr. O. M., Boulder 

Goopson, Dr. H. C., Colorado Springs 

GREULICH, WILLIAM WALTER, Denver 

Harris, Dr. CLInton E., Woodmen 

Hays, Dr. BENJAMIN K., Fort Lyon 

Hoxpen, Dr. G. W., Denver 

Howe Lt, Dr. W. C., Colorado Springs 

JEw1sH CoNSUMPTIVES’ RELIEF SOCIETY, 
Denver 

Jones, Asa T., Colorado Springs 
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Lirrie, Dro iW. s\GanonvwOty 

McConneLL, Dr. JoHN FRancts, Colo- 
rado Springs 

Mansen, Rev. J., Brush 

ManoneEy, Dr. JosePpH J., 
Springs 

Meaper, Dr. CHarLes N., Denver 

Mopern WoopMEN SANATORIUM, Wood- 
men 

Mu ttn, Dr. W. V., Colorado Springs 

PuEsBLo Pusiic HEALTH ASSOCIATION, 
Pueblo 

Ryver, Dr. CHartes T., Colorado Springs 

SacuHs, Henry, Colorado Springs 

SCHAEFFER, Dr. S. W., Colorado Springs 

ScHuLtz, Dr. Herman H., Woodmen 


Colorado 


NATIONAL TUBERCULOSIS ASSOCIATION 


SEWALL, Dr. HENry, Denver 

Stmon, Dr. S., Denver 

Swan, Dr. Writ Howarp, 
Springs 

Taussic, Dr. Arnotp S., Denver 

VAILE, Miss GERTRUDE, Denver 

VAN KLEECK, Henry, Denver 

VAN STONE, Dr. Leonarp M., Denver 

Warinc, Dr. JAMES Jounston, Denver 

Wess, Dr. Geratp B., Colorado Springs 

We tzorn, J. F., Denver 

WeLtp County Pusric HEALTH Associa- 
TION, Greeley 

Winston, Dr. A. L., Manitou 

WitHaM, Rosert B., Fort Lyon 


Colorado 


CONNECTICUT 


ALLIS, WALLACE S., Norwich 

ARNOLD, Dr. E. H., New Haven 

BENNETT, WINCHESTER, New Haven 

BLuMER, Dr. GEorcE, New Haven 

Bronson, Miss J. C., New Haven 

Bronson, Miss Marcaret L., New Haven 

BROOKER, CHARLES F., Ansonia 

BUCKLAND, Epwarp G., New Haven 

Burcess, Mrs. Florence L., Wallingford 

CAMPBELL, Dr. Hucu B., Norwich 

CARROLL, WILLIAM E., Meriden 

CHENEY, Hon. L. R., Hartford 

Conton, Miss Mary E., New Haven 

CoNNECTICUT STATE Liprary, Hartford 

CONNECTICUT STATE TUBERCULOSIS Com- 
MISSION, Hartford 

Coutton, Mrs. Homer B., Milford 

Daunt, Mens A., Hartford 

Dana, Miss M. T., New Haven 

DEPARTMENT OF HEALTH, Bridgeport 

District NurRsE ASSOCIATION OF MIDDLE- 
TOWN, Middletown 

Exton, JoHN P., Waterbury 

EMPLOYEES TUBERCULOSIS RELIEF ASSO- 
CIATION, Bridgeport 

EMPLOYEES TUBERCULOSIS RELIEF ASSO- 
CIATION, New Haven 

EnciisH, Henry F., New Haven 

FARNUM, ProFEssorR Henry W., New 
Haven 

FENN, Bruce, New Haven 

FInpDLey, Mrs. F. C., New Haven 

FisHER, Proressor Irvinc, New Haven 

GaHM, Dr. Harpor L., New Haven 

Gipson, Dr. Cote B., Meriden 

GREENWAY, Dr. JAMES C., New Haven 

HarTFORD TUBERCULOSIS Society, Hart- 
ford 

Hersic, Dr. FRANK J., New Haven 

Hooker, Dr. Epwarp BEEcHER, Hartford 

INGERSOLL, Mrs. Coin, Salisbury 

KIMBALL, A. R., Waterbury 

Kinessury, Dr. Isaac W., Hartford 

LaTHrop, Dr, ALBERT S., Wallingford 


Law, Miss Evetyn R., Madison 

Low, Mrs. F. E. C., Watertown 

Lucas, Dr. Dantet R., Wilton 

Lyncu, Dr. Epwarp J., Shelton 

McKinstry, Harry J., Bristol 

Mauer, Dr. STEPHEN J., New Haven 

Mriuican, Epwarp, Hartford 

Moran, JAMEs T., New Haven 

Morris, C. D., Wallingford 

Morris, E. B., Hartford 

Morriss, Dr. W. H., Wallingford 

Murpuy, Dr. James E., Hartford 

New Haven County AntI-TuBERCU- 
Losis AssocIaTIon, Wallingford 

New Lonpon Awnti-Tupercutosis So- 
ciety, New London 

PaLMER, Mrs. I. E., Middletown 

Pratt, F. G., New Britain 

Porter, Dr. WitLraAM, Jr., Hartford 

Pruppen, Miss Littian, New Haven 

PusLtic HEALTH AND VisiTING NuRSES 
ASSOCIATION, Meriden 

Riccs, T. Lawrason, New London 

SEDGWIcK, Husert M., Hartford 

SHEEHAN, Miss ANNA M., New Haven 

SkKirF, Dr. WaLTER C., New Haven 

SmitH, Mrs. Epmunp D., Stamford 

SmitH, Ernest Wacker, Hartford 

SOUTHINGTON Puspric HEALTH AsSOCIA- 
TION, Southington 

STATE DEPARTMENT OF Heattu, Hartford — 

STEINER, Dr. WALTER R., Hartford 

STOCKWELL, Dr. Witit1am M., Hartford 

Stott, Dr. Henry Farnum, Hartford 

SWAIN, Dr. Henry L., New Haven 

Tatcott, JoHN G., Talcottville 

Trpiitz, Dr. M. M., Hartford 

Top, Mrs. J. KENNEpy, Sound Beach 

TRUMBULL, Henry, Plainville 

TUBERCULOSIS Free Bep Funp AssoctA- 
TION OF CHENEY BROTHERS oF MAN- 
CHESTER, South Manchester 

Turtie, Mrs. H. B., Naugatuck 

Utitman, Isaac M., New Haven 


GEOGRAPHICAL LIST OF MEMBERS 


Visittnc Nurses Assocration, Bridge- 
port 

VisitING Nurses Association, Milford 

_Visitinc Nurses Assoctation, New Ha- 

| ven 

VisiTING Nurses AssocraTion, Stamford 
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Warner, Witt1AmM A., New Haven 
Weper, Mrs. E. Y., Stamford 
WHEELER, Mrs. S. H., Fairfield 
WHittemMore, Harris, Naugatuck 
Winstow, Dr. C.-E. A., New Haven 
Yate University Liprary, New Haven 


CUBA 


Aso, Dr. Eucenio, Havana 
DeVevasco, Dr. Francisco J., Havana 
Martinez, Dr. Emirio, Havana 


Rivero, Dr. Firiperto, Havana 
Varona, Dr. M. A. Tome, Camaguey 


DELAWARE 


|DuPont, Mrs. Coteman, Wilmington 
DuPont, H. F., Winterthur 

Hotiapay, Mrs. Emma Swirt, Wilming- 
im ton 


Hurpir, Dr. Sera H., Marshallton 
OpeLt, Dr. JosepH H., Wilmington 
Puiuips, Dr. L. D., Dover 

Rostn, Dr. ALBert, Wilmington 


DISTRICT OF COLUMBIA 


ApAMs, Byron S., Washington 
Barpwin, Mrs. Witittam H., Washing- 
ton 
Bartow, Dr. NatHan, Washington 
Brarpsiey, Dr. Lewis G., Washington 
BERLINER, EmiLe, Washington 
Berviner, Mrs. Emir, Washington 
Bickne.t, Ernest P., Washington 
BoarpMAN, Miss Maset T., Washington 
Boyp, Dr. J. C., Washington 
CLarK, APPLETON P., Jr., Washington 


CUMMING, SURGEON-GENERAL Hucu S., 


Washington 
District or CoLtuMBIA TUBERCULOSIS As- 
SOCIATION, Washington 
Hitt, Moutrtriz, Washington 
JENNINGS, Mrs. HENNEN, Washington 
Jones, Hon. A. A., Washington 
Liescoms, Dr. H. R., Washington 
McCoy, Dr. G. W., Washington 
McDonatp, Miss Jessie C., Washington 
Moses, ArtTHuR C., Washington 
Nett, Cuartes P., Washington 


Nicotay, Miss Heten, Washington 
Puipps, Hon. L. C., Washington 
Price, Mrs. Grorce T., Washington 
Reesiwg, FRANK P., Washington 
RicHarpson, Dr. CHartes W., Washing- 
ton 
Rives, Dr. Witt1am C., Washington 
Ropertson, Miss Grorcta, Washington 
Rosinson, Mrs. Birp, Washington 
RoTHERMEL, JoHN J., Washington 
SHirAS, Mrs. Frances P., Washington 
SMITH, Dr. Frepertck C., Washington 
Trewxkssury, Dr. W. D., Washington 
WapswortH, Mrs. Arice H., Washing- 
ton 
Wacker, Dr. Recrnatp R., Washington 
Wesster, Mrs. W. W., Washington 
Wuitr, Dr. WitttraAm Cares, Wash- 
ington 
Witey, Dr. Harvey W., Washington 
Wimsatt, W. A., Washington 
Woop, Rev. CuHartes, Washington 
Woopwarp, Mrs. Rosert S., Washington 


ENGLAND 


‘CatHcart, Dr. J., Manchester 
County TuBERCULOsIS COMMISSION OF 
LANCASHIRE, Lancashire 


OLIvER, SIR THoMas, Newcastle-on-Tyne 
Watt, Mrs. Henry C., Hove Sussex 


FLORIDA 


Cason, Dr. T. Z., Jacksonville 

CoacHMAN, WALTER F., Jacksonville 

Cummer, W. E., Jacksonville 

Duvat County TusBercuLosis Associa- 
TION, Jacksonville 

FroripA Pusric HEALTH ASSOCIATION, 

_ Jacksonville 


FREEMAN, Dr. Grover C., Lakeland 

McCiang, Dr. J. W., St. Petersburg 

McGinnis, Dr. R. H., Jacksonville 

Ranp, Miss Mary C., Orlando 

West Patm BeacH WELFARE FEDERA- 
TION, West Palm Beach 


NATIONAL TUBERCULOSIS ASSOCIATION 


FRANCE 


GuNN, SELSKAR M., Paris 


Wutppen, Miss Heren H., Finistiere 


GEORGIA 


ATLANTA ANTI-TUBERCULOSIS ASSOCIA- 
TION, Atlanta 

AVEN, Dr. C..C., Atlanta 

CHATHAM- SAVANNAH TUBERCULOSIS AS- 
SOCIATION, Savannah 

Ciark, Dr. M. A., Macon 

GEORGIA TUBERCULOSIS AssocrIaTION, At- 
lanta 

GLENN, Tuomas K., Atlanta 


Macitt, Ricuarp A., Atlanta 

Mipp.Lesrooks, Dr. C. O., Athens 

Pustic HrattH Nurse ASSOCIATION, 
Columbus 

Raout, Miss ELEANnoreE, Atlanta 

Sawyer, Epcar P., Augusta 

Stack, Dr. Henry R., LaGrange 

Warinc, Dr. A. J., Savannah 

WiLLet, HucH M., Atlanta 


GuipvEN, Dr. E. W., Jr., Alto Woorten, Mrs. H. Stewart, Milledge- 
Happ, Pincus, Macon ville | 
Hopcson, Mrs. F. G., Atlanta 

HAWAII 


BALDWIN, Dr. W. D., Maui 
CooKE, Mrs. 1 ge SR, Honolulu | 
SINCLAIR, Dr. A. N., Honolulu 


Trotter, Dr. F. E., Honolulu 
Witcox, Miss Maser I., Kauai 


HOLLAND 


VAN DEN Berc, Dr. M. R. HEYNstus, 


Amsterdam 


IDAHO 


IpaHo ANTI-TUBERCULOSIS ASSOCIATION, 


Boise 


ILLINOIS 


Marke _ or remainder of State see 
page 577) 

ApsoTt, Dr. WILSON R. 

Ast, Dr. Isaac A. 

ALLEN, DRwvArv. 

Armour, Mme. P. D. 

Bascock, Dr. Ropert H. 

Batt, Dr. O. F. 

Bay, "Dr. Se oar ie 

BLACKSTONE, Mrs. T. B. 

BLAINE, Mrs. EMMONS 

BRITTON, Dr. JAMES A. 

Brooks, ROBERT Bale 

Brown, Mrs Epwarp E. 

CALDWELL, Dry C. «P. 

CARPENTER, Mrs. A. A. 

CASSELBERRY, Mrs. W. E. 

CHICAGO TUBERCULOSIS INSTITUTE 

CoLEMAN, Dr. Georce H. 

CowLes, ALFRED 

CUDAHY PACKING COMPANY 

Cummincs, Mrs. D. M. 

DEERING, JAMES 

DeuTscH, JOSEPH 

DeWitt, Dr. Lypra M. 

Dickinson, Mrs. Francis R. 

DonNELLY, THOMAS E. 


EvizaBETH McCorMiIcK MEMORIAL FUND 
FoLtey, Miss Epna L. 
FRANKENTHAL, Dr. LEsTER E. 
FuLMER, Miss HARRIET 
GLACKIN, Hon. Epwarp J. 
Gray, Dr. ETHAN A. 

Grecory, Mrs. R. B. 

HaMILL, CHARLES H. 

Hanp, FRANK E. 

Hayes, Dr. Rospert H. 
Heacock, Dr. Epwarp M. 
HENRICHSEN, Dr. Kart J. 
Hitton, Henry R. 

Hurrorp, Miss JANE 

Hutt, Morton D. 

IsHaM, Dr. GEorGE S. 

Joun CRrERAR LIBRARY 
JoHnson, S. H. 

JorpANn, Epwin O. 

KLEE, Max 

KoessLer, Dr. Kart K. 
KULCHINSKY, Dr. ALEXANDER 
Leacyu, F. W. 

Lonc, Dr. EsmMonp R. 

Lyons, Dr. ANDREW J. 
McCiusky, Dr. K. LUCILLE 
McCormick, Mrs. ROCKEFELLER 


GEOGRAPHICAL LIST OF MEMBERS 


McKrIntock, GeorcE A. 
Maces, Georce C. & COMPANY 
MANz CoRPORATION 

Meyer, ALFRED C. 

Mock, Dr. Harry E. 
Morcan, Dr. WILLIAM E. 
MuNICcIPAL TUBERCULOSIS SANITARIUM 
Murpuy, Miss Mary E. 
mash, C. J. 

Norris GRAIN COMPANY 
Ocusner, Dr. ALBERT J. 
OrnporFr, Dr. BENJAMIN H. 
PETERSEN, Dr. WILLIAM F. 
Post, Mrs. Puiuir S. 
Powers REGULATOR COMPANY 
Ritter, Dr. JOHN 

Rosuck, Dr. S. V. 

Rooney, THomAs E. 

Sacus, Mrs. THEopoRE B. 
Scott, Rospert L. 

SHULZ BAKING COMPANY 
Stmmonps, Dr. WALTER E. 
SpraGuE, A. A., 2ND 
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STERLING, Miss DoroTHy 

STEVENSON, Dr. ALEXANDER F, 

Straus, MEYER L. 

Srrotz, Mrs. CHar.es N. 

Sweany, Dr. Henry C. 

Swirt & COMPANY 

THoRNE, CHARLES H. 

TunNIcLIFF, Dr. RuTH 

TuTeur, Dr. Epwin B. 

TuTHILL, Mrs. WiLtiaMm H. 

Tyson, RUSSELL 

University oF CuHiIcAGO GENERAL LiIB- 
RARY 

Wacne_r, Dr. G. W. 

WesstTER, Dr. GEorcE W. 

WEL ts, Dr. H. GmEon 

WELLS BroTHERS CONSTRUCTION CoM- 
PANY 

WHEATON, Dr. CLARENCE L. 

WINNER, Dr. P. S. 

WoL., MatrHEw 

Woopwarp, Dr. WILLIAM C. 


Apxtns, Dr. Russet E., Wilmette 

ALEXANDER COUNTY TUBERCULOSIS AS- 
SOCIATION, Cairo 

BartLett, Dr. F. HERBert, Pontiac 

Bearp, Dr. Lesiiz A., Polo 

Bett, Mrs. Larrp, Hubbard Woods 

Benson, Wituiam P., Sterling 

BoswortH, Dr. Ropinson, Rockford 

Bumsteap, Dr. C. M., Monticello 

Bureau County TUBERCULOSIS ASSOCIA- 
TION, Princeton 

Butter, Mr. Hermon B., Winnetka 

CHAMPAIGN CouNTY ‘TUBERCULOSIS 
Leacug, Urbana 

Cupany, Mrs. JoserH M., Lake Forest 

Donner, Miss Veta G., R. N., Litchfield 

DunHaM, Dr. R. W., Oak Forest 

Eicon Tusercutosis Society, Elgin 

Frrz-Hucu, Mrs. Carter, Lake Forest 

Freune, Miss Gertruve B., R. N., Ore- 
gon 

Furst, F. E., Freeport 

Gaines, Dr. F. M., Maywood 

Hort, Miss Exten, Lake Forest 

Hovucutettnc, Miss Harrtot, Winnetka 

Husparp, Dr. A. E., Peoria 

IKNAYAN, Dr. N. C., Charleston 

InttNors TUBERCULOSIS ASSOCIATION, 
Springfield 

INGERSOLL, WintTHROP, Rockford 

KNOX CouNTY ANTI-TUBERCULOSIS 
LreacuE, Galesburg 

Loyacono, Dr. SALVATORE, East Saint 
Louis 

Lovejoy, E. P., Princeton 

McLEAN County ANTI-TUBERCULOSIS 
Leacue, Bloomington 


Macon County TUBERCULOSIS AND VIs- 
itiInc Nurse AssocraTion, Decatur 
Mapison County ANTI-TUBERCULOSIS 
AssociaATIon, Edwardsville 

ManpveEL, Mrs. EMANUEL, Highland Park 

Mituican, Dr. JosEPHINE, Jacksonville 

Mopern WoopMEN oF America, Rock Is- 
land 

Monrog, Dr. D. D., Dwight 

Murpuy, Dr. E. S., Dixon 

Pecuous, Dr. B. E., Berwyn 

Pror1A County TUBERCULOSIS ASSOCIA- 
TION, Peoria 

PeortA LIFE 
Peoria 

Pettit, Dr. J. W., Ottawa 

Pertit, Dr. Roswe.u T., Ottawa 

Roserts, Dr. THomMAs Etmer, Oak Park 

Rua, A. S., Rockford 

RusseL, ANDREW, Jacksonville 

SHELBY CoUNTY TUBERCULOSIS COMMIT- 
TEE, Shelbyville 

SHuttz, Dr. Louis A., Rockford 

STEPHENSON CouNTY ‘TUBERCULOSIS 
LEAGUE, Freeport 

STRANAHAN, B. J., Oblong 

TapHorn, Dr. G., Alton 

Tuompson, NorMAN F., Rockford 

TirtincHast, Miss ANNE L., Glencoe 

Watterson, Dr. W. H., La Grange 

Witson, Dr. C. S., Belleville 

Wooprorp County ANTI-TUBERCULOSIS 
LEAGUE, Minonk 

WorTHINGTON, Dr. 
Forest 


INSURANCE COMPANY, 


Harry C., Oak 
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INDIA 


Da.aL, Dr. J. B., Panchgani 
Kacker, Dr. R. K., Bhowali 


Krier, Dr. Cora I., Tilaunia, Rajputana 
Sekar, Dr. P. S. CHANDRA, Madras 


INDIANA 


Amos, Dr. E. M., Indianapolis 

ANDERSON, Dr. MartHA, South Bend 

BARTHOLOMEW CoUNTY ‘TUBERCULOSIS 
AssocIATION, Columbus 

BEASLEY, Dr. Tuomas J., Indianapolis 

Benton County TUBERCULOSIS LEAGUE, 
Fowler 

BIEBESHEIMER, Miss MAXINE, Marion 

BLAKER, Mrs. Ex1zaBeTtH A., Indianapolis 

Cru, Dr. Eric, Fort Wayne 

DarbEN, Dr. St. Ciarr, South Bend 

DeKatp County ANTI-TUBERCULOSIS 
Society, Auburn 

DELAWARE CouNTY ANTI-TUBERCULOSIS 
AssocIaTION, Muncie 

DvueEMLING, Dr. H. A., Fort Wayne 

EseL, CHARLES W., Lafayette 

Eppy, Miss Corinne S., Indianapolis 

ELKHART CoUNTY TUBERCULOSIS ASSO- 
CIATION, Goshen 

Fort WAYNE ANTI-T UBERCULOSIS 
LeaGcurE, Fort Wayne 

FRANKLIN County TUBERCULOSIS So- 
cIieETY, Brookville 

GitmoreE, Dr. W. D., Indianapolis 

Hatcu, Dr. Harorp S., Oaklandon 

Hays, J. W., Indianapolis 

Henry, Dr. Atrrep, Indianapolis 

Hotiwec, Louris, Indianapolis 

Howat, Dr. W. F., Hammond 

HuNTINGTON CouNTY TUBERCULOSIS AS- 
SOCIATION, Huntington 

Hurst, Mrs. W. R., Evansville 

INDIANA TUBERCULOSIS ASSOCIATION, In- 
dianapolis 

IRENE Byron TUBERCULOSIS SANATORIUM, 
Fort Wayne 

Jounson, Dr. G. C., Evansville 


LaPorte CouNty TUBERCULOSIS ASSOCIA- 
TION, La Porte 

Litty, Miss Etta Marig, Anderson 

Litty, JAMEs W., Indianapolis 

McBripe, Dr. WILLIAM O., Fort Wayne 

McQueen, Dr. WiLitiaAM, Oaklandon 

Marion County TUBERCULOSIS ASSOCIA- 
TION, Indianapolis 

Marion MALLEABLE [Ron Works, Marion 

Miami CouNtTy TUBERCULOSIS SOCIETY, 

Peru 

Miter, Hon. Hueu T., Columbus 

Miter, R. E., New Albany 

Mitts, Dr. Georce E., Evansville 

Moore, Nose L., Mitchell 

NiEzER, CHARLES M., Fort Wayne 

Nos_teE County TUBERCULOSIS ASSOCIA- 
TION, Kendallville 

Posty County TUBERCULOSIS SOCIETY, 
Mount Vernon 

Pustic HEALTH NurRsING ASSOCIATION, 
Indianapolis 

RAPPAPORT, Leo M., Indianapolis 

Ross, Davin, Indianapolis 

St. JosepH CouNTy ANTI-TUBERCULOSIS 
LEAGUE, South Bend 

SENSENICH, Dr. Roscoe L., South Bend 

STUDEBAKER CoRPORATION, South Bend 

STYGALL, Dr. J. H., Indianapolis 

SwalIn, Mrs. B. F., Shelbyville 

SwAyNneg, S. E., Richmond 

TIPPECANOE COUNTY TUBERCULOSIS So- 
cIETY, Lafayette 

VANDERBURGH COUNTY ‘TUBERCULOSIS 
ASSOCIATION, Evansville 

Vico County ‘TUBERCULOSIS SOCIETY, 
Terre Haute 

WEATHERHOGG, C, R., Fort Wayne 


IOWA 


Boyp, Miss HELEN F., Iowa City 
Breip, Dr. Jacosp S., Toledo 
CUNNINGHAM, Dr. M. A., Oakdale 
Epcerty, Dr. E. T., Ottumwa 
FAMILY SocrAL SERVICE, Des Moines 
GrimeEs, Dr. Ext, Des Moines 


Peck, Dr. Joun H., Des Moines 

Pusiic HEALTH NuRSING ASSOCIATION, 
Des Moines 

RussELt, Dr. Joun, Des Moines 

SAMPSON, Dr. F. E., Creston 

SmiTH, Mrs. WiLLt1AM Avery, Dubuque 


Herrick, Dr. J. F., Ottumwa WuitLey, Mrs. Francis E., Webster 
Iowa ‘TUBERCULOSIS ASSOCIATION, Des City 
Moines Witson, Mrs. Epona H., Iowa City 
Minces, Dr. GeorcE, Dubuque Younc, Dr. H. C., Bloomfield 
PAINTER, Dr. J. Cart, Dubuque 
IRELAND 


BeLrast MunicipAL SANATORIUM, Bel- 
fast 


TRIMBLE, Dr. ANDREW, Belfast 


GEOGRAPHICAL LIST OF MEMBERS 
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DALY: 


FESLICHENIAN, Dr. Aram, Milano 


JAPAN 


Hosaka, Dr. YosuHiHaru, Boshu® 
SHIGENO, K., Kobe 
SuUYENAGA, Dr. Bryz1, Nagasaki City 


KANSAS 


Brown, Dr. J. C., Wichita 

Copurn, Dr. Cray E., Kansas City 

Cox, Dr. SETH L., Topeka 

GRAHAM, Dr. V. K., Rosedale 

Kansas STATE TUBERCULOSIS ASSOCIA- 
TION, Topeka 

KENNEY, Dr. C. S., Norton 


TANABE, Kazuo, Kanagawa Ken 
Tazawa, Dr. Ryoji1, Tokio 


Lerrico, Dr. CHARLES, Topeka 

MICHENER, Dr. H., Wichita 

THomas, Mrs. CHARLES B., Topeka 

VisITING Nurses ASSOCIATION, Kansas 
City 

WicuitTa Pusric HEALTH NoursinG As- 
SOCIATION, Wichita 


KENTUCKY 


Bates, Dr. S. W., Louisville 

Cow.ey, Dr. Ropert Henry, Berea 

GarTH, Dr. C. M., Louisville 

KENTON CouUNTYy TUBERCULOSIS LEAGUE, 
Covington 

KENTUCKY TUBERCULOSIS ASSOCIATION, 
Louisville 

LouUISVILLE TUBERCULOSIS ASSOCIATION, 
Louisville 


McCormack, Dr. A. T., Louisville 
Mier, Dr. Oscar O., Valley Station 
Murray, Dr. Epwarp J., Lexington 
Pusiic HEALTH NuRSING ASSOCIATION, 
Lexington 
Roserts, Mrs. Epwarp A., Lexington 
SPRAGUE, Dr. GrorceE P., Lexington 
Stock, Dr. GeorcE A., Outwood 
WIEDEMANN, CHARLES, Newport 


LOUISIANA 


ANDERSON, Mrs. Moyse, Greenwood 

Bet, Dr. GEorcGE S., New Orleans 

CALCASIEU CAMERON (‘TUBERCULOSIS 
LeacuE, Lake Charles 


Lewis, Dr. JaMEs L., Alexandria 

LouistaNA STATE Boarp oF HEALTH, 
New Orleans 

Matas, Dr. RupotpwH, New Orleans 


Dow.tnc, Dr. Oscar S., New Orleans ORLEANS ANTI-TUBERCULOSIS LEAGUE, 
Duret, Dr. WALLACE J., Covington New Orleans 
Extxiott, Dr. Joun B., Jr., New Orleans SHREVEPORT TUBERCULOSIS LEAGUE, 
Gites, Dr. Upton, New Orleans Shreveport 

MAINE 


ApaAms, Dr. Lester, Greenwood Moun- 
tain 

Bass, G. H. and Company, Wilton 

BonsrEy, Miss Otive, Surry 

GARRISON, Dr. W. Mites, Bangor 

MaIneE Pusric HEALTH ASSOCIATION, 
Augusta 

Nicuots, Dr. Estes, Portland 

NortTHERN MAINE SANATORIUM, Presque 
Isle 


O’Brien, Dr. Cart R., Bangor 
Payson, Hersert, Portland 
Puiurps, Mrs. J. B., Cape Elizabeth 
Prentiss, Mrs. S. R., Bangor 
RicHarps, Henry, Gardiner 

SHAW, Dr. Joun F., Fairfield 
SYLVESTER, Dr. C. B., Portland 
THURBER, WALTER D., Augusta 

WE cH, Dr. Francis J., Portland 


MARYLAND 


Baltimore (For remainder of State see 
page 580) 
ATHEY, Mrs. C. N. 


AUSTRIAN, Dr. C. R. 
BAETJER, Dr. F. H. 
Baccott, Dr. Bartus T. 
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Barker, Dr. LEWELLys F. 
Barnes, G. HARRY 

Briss, W: J. A. 

Brack, Dr. CHARLES EMIL 
Cone, Dr. CLARIBEL 
CorKRAN, Mrs. B. W., JR. 
CUNNINGHAM, Dr. R. S. 
FutcuHer, Dr. THomas B. 
GREENBAUM, Dr. Harry S. 
HambBurc_Er, Dr. Louis P. 
HamMaAn, Dr. Louts V. 
HocuscHILp, Max 

How ann, Dr. JoHN 
Jacoss, Dr. HENRY BARTON 
JouHNsTON, E. A. 

Keyser, R. BRENT 


Bripces, Dr. W. A., Towson 
Broverick, D. I., Catonsville 

Cow1se, Dr. C. S., Perryville 

Cutten, Dr. Victor F., State Sanatorium 
Eupowoop SANATORIUM, Towson 
FarNATH, Miss Viotet V., Towson 
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Koun, Louts B. 

KrausE, Dr. ALLEN K. 
LrEopoLtp, Dr. EUGENE J. 
LEVERING, EUGENE 

LEVERING, JOSHUA 

MARYLAND TUBERCULOSIS ASSOCIATION 
MEAGHER, Miss AGNEs J. 
Morratt, Miss JANE 
NEWcoMER, WALDO 

Pearse, Dr. HERMAN E.,, JR. 
PEEK, JESSE H. 

Pers, Dr. Isaac R. 

SLOAN, Dr. Martin F. 
TxHom, DECourcy W. 

Wut ts, Dr. H. S. 

WoLtmMaAN, Dr. SAMUEL 


Frieser, JAMES L., Bethesda 

Koun, Watter W., Arlington 
SCHROEDER, Dr. E. C., Bethesda 
ScupperR, Mrs. Heten R., Bethesda 
SHRIER, Dr. ALBERT F., Reisterstown 
Witson, Dr. Gornon, Guilford 


MASSACHUSETTS 


Boston (For remainder of State see 
below) 

BiceLtow, Dr. W. S. 

Boston TUBERCULOSIS ASSOCIATION 

BrapLey, R. M. 

CHRISTIAN, Dr. HENRY A. 

CLIFFORD, Dr. RANDALL 

CoTTING, CHARLES E, 

Cusuinc, Mrs. W. E. 

Cut Ler, Dr. ELprince G: 

Emerson, Dr. Witti1AmM R. P. 

Fioyp, Dr. CLEAVELAND 

Fotsom, Miss Amy 

Forses, Dr. HENRY S. 

Forses, J. MURRAY 

FRIEDMAN, Dr. ELI : 

FROTHINGHAM, Dr. LANGDON 

GOLDTHWAITE, Dr. JoEL E. 

GRANDIN, JoHN L. 

GRANDIN, Mrs. J. L., Jr. 

HaMLeEN, Miss EvizABetTH P. 

Hawes, Dr. Joun B., 2Np. 

HEMENWAY, AUGUSTUS 

Hemenway, Mrs. AUGUSTUS 

Hitt, Georce S. 

HouGuHToN, CLEMENT S. 

Hovucuton, Miss E.izaBetH G., 

Jackson, Miss Marton C. 

JoHNSON, ARTHUR S. 

Jounson, Dr. F. W. 

Jostin, Dr. Etxiiott P. 


ApRIANCE, Mrs. VANDERPOEL, Williams- 


town 
ADRIANCE, Dr. VANDERPOEL, Williams- 


town 


KirsTEIN, Lovuts 

LEE, JOSEPH 

Lege, Dr. Rocer I. 

Tuono, Dae le 

Lorinc, Hon. WILLIAM CALEB 

LowE.LL, Miss Lucy 

Mason, Miss E. F. 

MASSACHUSETTS DEPARTMENT OF PUBLIC 
HEALTH 

MASSACHUSETTS TUBERCULOSIS LEAGUE 

Means, Dr. JAMES Howarp 

Minot, Dr. GeorceE R. 

Minot, Dr. JAmMEs J. 

Morrison, Dr. HYMAN 

Munson, Miss C. MARGARET 

Murpuy, Dr. Timotuy J. 

Pace, Dr. CALVIN GATES 

Pratt, Dr. JosepH H. 

Putnam, Mrs. W. Lowe. 

Sears, Miss A. L. 

SEARS, Dr. GEORGE G. 

SHATTUCK, Dr. Peau 

StMEs, Mrs. WILLIAM 

Stocum, Miss Laura 

SMITH, JEREMIAH, JR. 

STEVENS, Epwarp F. 

STONE, NATHANIEL H. 

Wuits, Dr. BENJAMIN 

WitiraMs, Dr. Francis H. 

Woop, Dr. NATHANIEL K. 


ALDEN, GeEorGE I., Worcester 
AtLey, Dr. Leon A., Middleboro — 
Ames, Mrs. James B., Cambridge i 


GEOGRAPHICAL LIST OF MEMBERS 


ANTI-TUBERCULOSIS COMMITTEE, VISIT- 
ING Nurse ASSOCIATION, Great Bar- 
rington 

BARNSTABLE CouNTy Pusiic HEALTH 
ASSOCIATION, Pocasset 

Birt, NatHan D., Springfield 

Borpen, R. P., Fall River 

BowpitcH, Epwarp, West Roxbury 

BROOKLINE ANTI-TUBERCULOSIS SOCIETY, 
Brookline 

CAMBRIDGE ANTI-TUBERCULOSIS ASSOCIA- 
TION, Cambridge 

Carter, RicHarp B., East Cambridge 

CuHaApwick, Dr. Henry D., Westfield 

Cuase, Miss Atice P., Lynn 

Crapp, Dr. H. C., Brookline 

CLARK, Dr. LEonarpD B., Waverley 

CLINTON-LANCASTER TUBERCULOSIS AS- 
SOCIATION, Clinton 

Cott, Dr. Henry, Pittsfield 

CrANE, Dr. Bayarp, Rutland 

Davipson, Dr. WitiiAM B., Rutland 

DENNISON, HENRY S., Framingham 

Denny, Dr. Francis P., Brookline 

Doucuty, Mrs. WiLi1AmM H., Williams- 
town 

Exriot, Dr. CHarLtes W., Cambridge 

Exiis, Dr. FREDERICK W., Monson 

Ery, Miss Mary C., Waltham 

EMERSON, WILLIAM, Cambridge 

Emerson, Mrs. WILLIAM, Cambridge 

Ewinc, Mrs. Lawrence, Greenfield 

Fai River ANTI-TUBERCULOSIS SOCIETY, 
Fall River 

FarRINGTON, R. I., Needham 

Forses, Mrs. J. Matcorm, Milton 

FRANKLIN County PusLic HEALTH As- 
SOCIATION, Greenfield 

Futter, Dr. Davin H., Fall River 

Gay, Mrs. F. L., Concord 

Gay, Mrs. JosEPHINE S., Concord 

GEOGHEGAN, W. B., New Bedford 

GREEN, Mrs. J. Gy., Malden 

GRIFFIN, Dr. WALTER A., Sharon 

HaMPppEN CouNTYy TUBERCULOSIS ASSO- 
CIATION, Springfield 

HAMPSHIRE CouNtTy Pusrtic HEALTH 
AssocraTIon, Northampton 

HAVERHILL TUBERCULOSIS ASSOCIATION, 
Haverhill 

Hunt, Dr. F. H., Mattapan 

Hyams, Miss Isazeut F., Dorchester 

Jamieson, Mrs. J. B., Jr, Newton 
Center 

Jaques, Dr. Henry P., Lenox 

Jones, Miss Ametia H., New Bedford 

Joress, Dr. Mark Harry, Rutland 

*KELLEY, Dr. EUGENE R., Dorchester 

LAWRENCE ANTI-TUBERCULOSIS LEAGUE, 
Lawrence 
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LAWRENCE, Rev. W. Appleton, Lynn 

Lawrence, Mrs. W. Appleton, Lynn 

LosEeLt, Mrs. Jos1AH N., Whitinsville 

M'acCorison, Dr. Cart, North Wilming- 
ton 

MacGray, Dr. CHartes L., Needham 

MacKnicut, Dr. Apam S., Attleboro 

Morcan, Dr. Roy, Westfield 

New Beprorp ANTI-TUBERCULOSIS AS- 
SOCIATION, Clifford 

NeEwsBuryport ANTI-TUBERCULOsSIS AS- 
sociATION, Newburyport 

NEwTon WELFARE BurEAU, Newtonville 

OxumstTeaD, Miss Bertua, Cambridge 

Pierce, Dr, B. H., South Hanson 

PETTINGILL, Dr. Orn S., Middleton 

Pittssury, Dr. NanumM R., South Brain- 
tree ' 

Pirman, Miss ExizasetH, East Glou- 
cester 

PrymMoutH County HraLttH ASSOCIA- 
TION, Brockton 

Powers, Mrs. LLeweLtyn, Brookline 

Prescott, Henry D., New Bedford 

Pupiic HeattuH Dispensary, Beverley 

RACKEMANN, Mrs. Feitx, Readville 

Remick, Dr. SUMNER H., Reading 

Riccs, Dr. AusTteEN Fox, Stockbridge 

Roacu, Dr. ALFreD J., South Braintree 

RopEerIguE, Miss Leona D., Middleton 

Rose, Dr. WittiaAmM H., Worcester 

SALEM ASSOCIATION FOR PREVENTION OF 
TUBERCULOSIS, Salem 

SALTONSTALL, Mrs. R. M., Chestnut Hill 

SALTONSTALL, Mrs, Rozert, Readville 

SHAMASKIN, Dr. ARNoLpD, Rutland 

Suaw, FRANcis, Wayland 

SHELDON, C. L., Watertown 

SoutH WorcEsTER CouNTyY HEALTH As- 
SOCIATION, Worcester 

SPENCER, Rozsert V., Newtonville 

Stone, Dr. ArtHur K., Framingham 
Center 

Swan, Dr. Wittiam D., Cambridge 

TuacuHer, Miss Marcaret W., Brookline 

THAYER, JOHN E., Lancaster 

Tuayer, Mrs. Joun E., Lancaster 

Tuorp, Mrs. J. G., Cambridge 

TiLtton, Mr. anp Mrs. H. O., Worcester 

Tower, Miss Eten M., Lexington 

VISITING NurRSE ASSOCIATION, Province- 
town 

Wacner, Dr. Harry S., Pocasset 

WELts, H. O., Worcester 

Waitt, Miss EtuHet, Middleton 

WILLoucHBY, Earte C., North Wilming- 
ton 

Wise, Dr. JoHn M., Clifford 


MEXICO 
Monyjaras, Dr. Jesus E., Mexico City 


* Deceased. 
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MICHIGAN 


BeEILBy, Mrs. GertRUDE M., Powers 

BissELL, M. R., Jr., Grand Rapids 

Biopcett, JoHN W., Grand Rapids 

DETROIT TUBERCULOSIS SANATORIUM, De- 
troit 

DonceE, Mrs. JoHn F., Grosse Pointe 

Doucras, Dr. Bruce H., Northville 

FiscHer, Dr. ArtTHUR F., Hancock 

GENESEE County TUBERCULOSIS ASSOo- 
CIATION, Flint 

Granp Rapms ANTI-TUBERCULOSIS So- 
CIETY, Grand Rapids 

HERMAN, R., Detroit 

Howes, Dr. WiLLArD BoypeEn, Detroit 

INGHAM COUNTY TUBERCULOSIS SOCIETY, 
Lansing 

IncLtis, JAMEs, Ann Arbor 

Jackson, Dr. Joun B., Kalamazoo 

JoHNsTOoN, Dr. Cottins H., Grand Rapids 

Joy, Ricuarp P., Detroit 

KarsHNER, Dr. C. F., Grand Rapids 

KNAPPEN, Hon. Loyat E., Grand Rapids 

LAMBERT, Dr. RupotpH H., Camp Cus- 
ter, Battle Creek 

LELAND, FRANK B., Detroit 

Lewis, Miss Grace I., Howell 

McCLeLLanp, Dr. N. M., Battle Creek 

MarsHALit, Dr. Marx, Ann Arbor 


MiIcHIGAN DEPARTMENT OF HEALTH, 
Lansing 
MicHIGAN ‘TUBERCULOSIS ASSOCIATION, 
Lansing 


Nespitt, Dr. Eucene N., Grand Rapids 
NortuHrup, Dr. WILLIAM, Grand Rapids 


PARKER, Mrs. WALTER R., Grosse Pointe 

Pierce, Dr. Eucene B., Flint 

Pore, WILvLarD, Detroit 

PRITCHARD, Dr. J. S., Battle Creek 

Pustic HEALTH AND ANTI-TUBERCULO- 
sts Society, Cadillac 

Ramsey, Dr. Georce H., Lansing 

SAGINAW TUBERCULOSIS Society, Saginaw 

SAWBRIDGE, Dr. Epwarp, Stephenson 

SCHLOTMAN, JOSEPH B., Detroit 

SHEPARD, Dr. BENJAMIN A., Kalamazoo 

SHuRLY, Dr. Burt R., Detroit 

SLEEPER, Mrs. ALBERT E., Bad Axe 

STRATTON, WitLt1AmM D., Detroit 

Tuomeson, Dr. Rotitin D., Kalamazoo 

Toan, Dr. J. W., Howell 

Torrey, Mrs. H. N., Detroit 

Towey, Dr. Joun W., Powers 

TUBERCULOSIS SOCIETY OF DETROIT AND 
Wayne County, Detroit 

VAN DER Stick, Dr. E. R., Lansing 

Vis, Dr. Witi1am R., Grand Rapids 

WaASHTENAU CouNntTy BrancH, Mic#H- 
IGAN TUBERCULOSIS AssocIATION, Ann 
Arbor 

WartTKINS, Dr. JoHNn T., Detroit 

WEHENKEL, Dr. A. M., Detroit 

Westcott, Dr. L. E., Hartford 

Wie, Dr. Upo J., Ann Arbor 

WittiamMs, Mrs. Wirson K., Grand 
Rapids 

ZICKERT, Miss Gertruve L., Hart 

ZIWET, Pror. ALEXANDER, Ann Arbor 


MINNESOTA 


ANDERSON, Dr. JAMES Kerr, Crookston 
Batrour, Dr. D. C., Rochester 
BARFIELD, Dr. JAMES J., Granite Falls 
BeapizE, Dr. W. D., Cannon Falls 
Benves, Dr. J. Harry, Oak Terrace 
Benz, Georce G., St. Paul 
BERNARD, Dr. B. C., Thief River Falls 
Britt, Dr. Otis WINGFIELD, Worthing- 
ton 
Broker, Dr. WALTER S., Battle Lake 
Burns, Dr. Herpert A., Minneapolis 
Capy, Dr. L. H., Minneapolis 
CALLAHAN, Dr. E. F., Pokegama 
CARPENTER, FE. L., Minneapolis 
CARPENTER, Mrs. E. L., Minneapolis 
CrossBy, Miss Caro,tne M., Minneapolis 
Dunsmoor, Dr. F. A., Minneapolis 
EppLey, Miss Carrie E., R. N., Wadena 
ErtcKsen, Miss Tueresa, R. N., St. 
Paul 
FLANCHER, Dr. Leon H., Lake Park 
Gate, E. C., Minneapolis 
Geer, Dr. Everett K., St. Paul 
GREENE, Dr. CHartes Lyman, St. Paul 


Grices, T. W., Si. Pag 

Guyer, Dr. L. G, St. Paul 

Hacxrinc, Dr. FranKx H., Minneapolis 

Hercarpt, W. G., Duluth 

HENNEPIN County TuBercuLosis Asso- 
CIATION, Minneapolis 

JENNINGS, Dr. Frank L., Oak Terrace 

JOSEPH, SIsTER M., Rochester 

JosEwicu, Dr. ALEXANDER, Minneapolis 

Lairp, Dr. ArtHuR T., Nopeming 

Laney, Dr. R. L., Puposky 

LrnpBerc, Miss Beatrice E., St. Paul 

LocHeap, Dr. D. C., St. Paul 

Marcrey, Dr. WALTER J., Minneapolis 

MarieTTE, Dr. Ernest S., Oak Terrace 

Mattuews, Dr. Justus, Minneapolis 

Mayo, Dr. C. H., Rochester 

MiLan, Dr. M. Georce, Warren 

MINNEAPOLIS DEPARTMENT OF PUBLIC 
HEALTH, Minneapolis 

MINNESOTA DEPARTMENT OF Pus ic IN- 
STITUTIONS, St. Paul 

MrINNESOTA PusBLic HEALTH ASSOCIATION, 
St... Paul 


GEOGRAPHICAL LIST OF MEMBERS 


MINNESOTA STATE Boarp oF HEALTH, St. 
Paul 

MINNESOTA STATE SANATORIUM, Ah- 
Gwah-Ching 

Myers, Dr. J. A., Minneapolis 

NEwMaN, Dr. G. A., Stillwater 

Nowak, Miss Ciara, Duluth 

Oxn.incer, Dr. L. B., Minneapolis 

PaInE, F. W., Duluth 

PARMENTER, Dr. GeorcE H., St. Paul 

RIVERSIDE SANATORIUM, Granite Falls 

St. Lours County Pus tic HEALTH As- 
SOCIATION, Duluth 

ScuHurtz, Dr. Espy K., Minneapolis 

ScoFIELD, Dr. C. L., Benson 

SEABERG, Dr. J. A., Minneapolis 
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SLATER] Ro Soke Worthington 
SmitH, Dr. P. A., Faribault 
SOUTHWESTERN MINNESOTA SANATORIUM, 
Worthington 
Spicer, Dr. FRANK W., Duluth 
SPRAGUE, Miss ELIZABETH, Minneapolis 
Messrs. SUND AND DUNHAM, Minne- 
apolis 
SWINNERTON, Dr. G. F., Minneapolis 
TAYLor, Dr. ‘H, LONGSTREET, St. Paul 
W ADE, Miss E. M.., Minneapolis 
WaALDIE, Dr. GEORGE McL., Wabasha 
WALLING, Dah PaiwaAs, Park Rapids 
WHEELER, Dr. DANIEL W., Duluth 
WirticyH, Dr. F. W., Minneapolis 
ZoNNE, A. E., Minneapolis 


MISSISSIPPI 


BosweELL, Dr. Henry, Sanatorium 
DENMAN, Dr. W. E., Philipp 
Jones, Dr. May F., Sanatorium 


MISSISSIPPI TUBERCULOSIS ASSOCIATION, 


Jackson 
SuHanps, Dr. H. R., Jackson 


MISSOURI 


ApAM, Frep B., St. Louis 

ARNETT, Dr. LItuir A., Farmington 

BAUMGARTEN, Dr. WALTER, St. Louis 

BEDAL, Dr. ADELHEID C., SteiLouis 

BoIsLINIERE, Dr. Louis on St. Louis 

BREDECK, Dr. JosePH F., St. Louis 

BuCHANAN COUNTY SOCIETY FOR THE 
RELIEF AND PREVENTION OF TUBERCU- 
Losis, St. Joseph 

Buppy, Dr. E. P., St. Louis 

BUTLER MANUFACTURING Company, Kan- 
Sas nGity 

CarPENTER, Mrs. G. O. St. Louis 

Day, Dr. "ANTHONY Bu: Ste “Loms 

Emery, Birp, THAYER Dry Goops Com- 
PANY, Kansas City 

FISCHEL, Dr. Watter, St. Louis 

FLEISCHER, Dr. Mover Ses ots Lous 

FRANK, Dr. Aa ator Sts aon 

HALL, F. Rs, Kansas City 

HEALTH CONSERVATION ASSOCIATION OF 
Kansas City, Kansas City 

Hoxtr, Dr. Georce H., Kansas City 

IvEs, Dr. GEORGE, St. Louis 

JewisH SANATORIUM, Anglum 

Jonas, Mrs. Ernest, St. Louis 

Jones, A. W., St. Louis 


Rosert KEITH FURNITURE COMPANY, 
Kansas City 

Kirkwoop, Irwin, Kansas City 

LiprARY OF JACKSON County, Kansas 
City 

Lone, R. A., Kansas City 

McManon, DR. ALPHONSE, St. Louis 

MALLINCKRODT, EDWARD, St. Louis. 

Marporr, Dr. WILLIAM CL St Louis 

Missourt TUBERCULOSIS ASSOCIATION, 
Str Lous 

Mupp, Dr. Harvey G., St. Louis 

Orr, Isaac H., St. Louis: 

ScCHLENKER, Dr. LAWRENCE, St. Louis 

SHOEMAKER, Dr. FERDINAND, Kansas City 

SIncer)) DRO td ot i Lours 

Spector, Dr. H. I., St. Louis 

SPEER, as ae Jefferson City 

TUBERCULOSIS Soctery.op St.) Louts, St 
Louis 

VoLKER, WILLIAM, Kansas City 

WEBB, Dr. LESLIE R., Springfield 

WATKINS, Mrs. Epita S., Kansas City 

WELTMER, Dr. S. W., Mount Vernon 

WEYGANDT, Dr. STEVEN Hote ours 

WooLr, HERBERT M., Kansas City 


MONTANA 


ArwIne, Dr. James T., Helena 
BUTTE TUBERCULOSIS Society, Butte 
Ketsey, Pror. Francis W., Polson 
KirKWwoon, Dex Rie Cs Livingston 


MonTANA ‘TUBERCULOSIS ASSOCIATION, 
Helena 
SHERER, Dr. Moses E., Helena 


NEBRASKA 


Baitey, Dr. BENJAMIN F., Lincoln 
HEAGEY, Dr. F. W., Omaha 


Jonas, Dr. A. F., Omaha 
MaRSHELL, Miss "ALICE, Omaha 
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Moyer, Dr. Torrence C., Lincoln 


NEBRASKA ‘TUBERCULOSIS ASSOCIATION, 


Omaha 


NATIONAL TUBERCULOSIS ASSOCIATION 


ScHULTE, Dr. H. Von W., Omaha 
STANDARD O1L ComMPANyY, Omaha 
VAN Es, Dr. L., Lincoln 


NEW HAMPSHIRE 


CLARKE, Dr. GEoRGE Haven, Concord 
DEMING, Dr. Ropert M., Glencliff 
KimBALL, Miss Marta S., Portsmouth 


New HAMPSHIRE TUBERCULOSIS ASSOCI- 
ATION, Manchester 

SmitH, J. Bropre, Manchester 

Woops, E. B., Hanover 


NEW JERSEY 


ALEXANDER, Dr. H., Hoboken 

ANTI-TUBERCULOSIS COMMITTEE, Bloom- 
field 

ANTI-TUBERCULOSIS 
ORANGES, Orange 

ATLANTIC TUBERCULOSIS COMMITTEE, At- 
lantic City 

Benson, Mrs. W. S., Passaic 

BERGEN CouNTy TUBERCULOSIS ASSOCIA- 
TION, Hackensack 

BerGEN County HospitaL, Ridgewood 

BorDEN, ALFRED, Short Hills 

BorDEN, Miss CHARLOTTE M., Camden 

BURLINGTON COUNTY ‘TUBERCULOSIS 
LEAGUE, Burlington. 

CAMDEN COUNTY TUBERCULOSIS ASSOCIA- 
TION, Camden 

CHARITY ORGANIZATION Soctety, Plain- 
field 

CRANKSHAW, Dr. CHar_tes W., Newark 

Cutter, Dr. Paut S., Hopewell 

Davis, R. M. A., Salem 

DEBORAH JEWISH CONSUMPTIVE. RELIEF 
Society SANATORIUM, Browns Mills 

Dennis, Dr. L., Orange 

DonNELLY, Hon. FREDERICK W., Trenton 

Dorn, Dr. Extziorr I., Newark 

DuNHAM, Dr. Henry B., Trenton 

Enc.iisH, Dr. SAMUEL B., Glen Gardner 

EssExX MouNTAIN SANATORIUM, Verona 

FAIRBANKS, Dr. WARREN H., Freehold 

Fick, Miss KATHERINE, Trenton 

Fine, Dr. M. James, Newark 

FINNERTY, Dr. Francis A., Montclair 

FRANK, Dr. M. G., Egg Harbor 

GLUCKMAN, Dr. Isaac Epwarp, Newark 

GramscH, Dr. A. Louis, Glen Gardner 

Grecory, Mrs. E. Atma, Elizabeth 

GRIFFIN, Mrs. WILLIAM V., Peapack 

Hatsey, Mrs. R. W., South Orange 

Hance, Dr. Irwin H., Lakewood 

Hart, Dr. A. L., Newark 

Hentz, Leonarp S., Madison 

Herrapora, Dr. J. R., Secaucus 

HusparD, Dr, F. Extmore, Montclair 

Hupson County TusBercu.osis LEAGUE, 
Jersey City 

HucuHes, Dr. Freperic J., Plainfield 


LEAGUE OF THE 


HutMeE, Mrs. F. L., Trenton 

Jacogs, Puitip P., Morristown 

Jacoss, Mrs. Puirie P., Morristown 

JAFFIN, Dr. ABRAHAM E., Jersey City 

KisseL, Mrs, G. E., Morristown 

KwnieEs, Frep, Jersey City 

Lee, CuHarites T., Montclair 

Lewis, Dr. Pau A., Princeton 

Lovinc SeERvicE AssocraTION, Haddon- 
field 

MACKENZIE, K. G., Nutley 

MarsHAkK, Dr. M. I., Bayonne 

MELton, Mrs. CHARLES H., Morristown 

Mercer County HEALTH LEAGUE, Tren- 
ton 

MiIppLESEX COUNTY 
Lracur, Perth Amboy 

Mitts, Davin B., Montclair 

Moore, Dr. GEorce R., Trenton 

Morris County TuBERCULOosIS ASSOCIA- 
TION, Morristown 

NEw JERSEY ‘TUBERCULOSIS 
Newark 


TUBERCULOSIS 


LEAGUE, 


PATERSON ANTI-TUBERCULOSIS LEAGUE, 


Paterson 
Pottak, Dr. B. S., Secaucus 
ipliean INSURANCE CoMPANY, New- 
ar 
ReEpD, Mrs. Tarzsot, Atlantic City 
Rocers, Dr. Lawrence H., Trenton 
RuNNELLS, Dr. Joun E., Scotch Plains 
SCHNEIDER, Dr. Lours, Newark 
SEARLES, Mrs. Ermer C., Sr., Chester 
SEIDENBERG, Dr. S., Browns Mills 
SHREVE, Mrs. E. G., Pleasantville 
SMITH, Pror. THEOBALD, Princeton 
STROM, Dr. ApraHam, Plainfield 
StTutts, F. E., Morristown 
SuNNY Rest Sanatorium, Ancora 
TuHompson, Mrs. L. S., Red Bank 
TITSWoRTH, CHARLES GRANT, Newark 
TOMLINSON, Mrs. R. E., Montclair 
TyLer, WittiAM S., Plainfield 
Union County TusBeErcuLosis LEAGUE, 
Elizabeth 
Unity Cuurcn, Montclair 
VisITING NursE AssocIaTIon, Woodbury 
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NEW MEXICO 


BenitT1, Sister M., Deming 
Brown, Dr. R. O., Santa Fe 
Buttock, Dr. E. S., Silver City 
ERNSBERGER, OrrRIN D., Albuquerque 
Foster, Dr. JosEpH, Santa Fe 
Harris, Dr. J. E. J., Albuquerque 
Mera, Dr. F. E., Santa Fe 


Peters, Dr. Leroy S., Albuquerque 
Reip, Dr. H. P., Fort Stanton 
Reipy, Dr. J. A., Albuquerque 
Scott, Dr. James R., Albuquerque 
Vickers, Dr. F. D., Deming 
Warner, Dr. H. J., Fort Stanton 


NEW YORK STATE 


New York City 
State see page 587) 


AGNEW, Mrs. G. B. 
AMERICAN Nurses’ ASSOCIATION 
Amster, Dr. J. LEwis 
ANDERTON, Dr. WALTER P. 
ARMSTRONG, Dr. Donatp B. 
ARNSTEIN, Mrs. Lro 
ASPINWALL, J. LAWRENCE 
AsseERSON, Dr. M. ALICE 
AucHINcLoss, Mrs. C. C. 
BaBBoTT, FRANK L. 
BANNARD, Otto T. 
Beer, Mrs. JuLius 
BeHur, HERMAN 
Benpove, Dr. RAPHAEL A. 
BERNSTEIN, Dr. S. S. 
BertTHo.tr, Mrs. Mary T. 
Bier, Mrs. SYLVAN 
Biccs, Mrs. Hermann M. 
Biue, Dr. RUPERT 
BRANDT, Harry J. 
BRANNAN, Dr. JoHN W. 
BrecHer, E. A. 
BREWSTER, GEORGE S. 
Britt, Dr. N. E. 
BrisToL, JoHN I. D. 
BristoLt, Dr. LEVERETT DALE 
Brown, ALFRED L. 
BULLEN, Dr. BERNARD C. 
Buttowa, Dr. Jesse G. M. 
BurnuaM, Dr. A. C. 
Cazsot, Mrs. F. R. 
CaESAR, HENRY A. 
CALDWELL, Pror. Otts W. 
CaRLEBACH, EMIL 
CARLEBACH, WALTER M. 
CARTER, ERNEST T. 
Carter, Mrs. Ernest T. 
CAULDWELL, Dr. CHARLES M. 
Cuarin, S. B. 
CHAPMAN, Mrs. JoHN Jay 
CHICKERING, Dr. HENry T. 
Cuitps, WILLIAM H. 
CorFin, C. A. i 
Cote, Dr. Lewis GREGORY 
CoLe, Dr. Rurus 
CoLEMAN, Dr. WARREN 
COMMITTEE FOR CARE OF JEWISH TUBER- 
CULOUS 


(For remainder of COMMITTEE ON TUBERCULOUS AND Pups- 


Lic HEALTH OF THE STATE CHARITIES 

Ap ASSOCIATION 
ConLey, Dr. WALTER H. 
Connor, Dr. Lewis A. 
Crocker, Rev. W. T. 
CuLLMAN, Mrs. H. S. 
CutTtinc, Mrs. W. Bayarp 
Dana, Dr. CHartes L. 
Davis, Mrs. JosepH E. 
DeForest, HENRY W. 
DeForest, JOHNSTON 
DeForest, RoBERT W. 
DencH, Dr. Epwarp B. 
Dennis, Dr. FREDERIC S. 
Dines, Miss ALTA ELIZABETH 
DINWIDDIE, COURTENAY 
DopcE, CLEVELAND H. 
Dow, Mrs. FReEpERIcCK G. 
Draper, Dr. WILLIAM KINNICUTT 
DuBois, Dr. Francis E. 
DuBots, Dr. PHEBE L. 
DunHAM, Mrs. Epwarp K. 
Epwarps, Dr. HERBERT R. 
EcGuLer, Dr. Epwarp P. 
Exim uirstT, Mrs. LEonarp K. 
HUY CARE D. 
Emerson, Dr. HAvEN 
ErpMAN, WILLIAM 
ERLANGER, ABRAHAM 
ERLANGER, MILTon S. 
Evans, Dr. S. M. 
FIsHBERG, Dr. MAURICE 
Fo.tkxs, HoMeER 
Foster, Macomes G. 
FRANK, WALTER 
FRANKEL, Dr. LEE K. 
FREEMAN, Dr. Row.Lanp G. 
PRIsseny, (ASS: 
FrissELL, Dr. Lewis F. 
GarpNER, Miss Joan T. 
Geppes, Mrs. DonaLp G. 
GLENN, JoHN M. 
GODFREY, JONATHAN 
Gopsot, F. J. 
GOLDMAN, JULIUS 
GoopRrIDGE, Dr. Matcom 
GoTTHEIL, Mrs. PAuL 
GREENHUT, B. J. 
GUGGENHEIM, DANIEL 
Hanpy, Mrs. PARKER 
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HARDENBERGH, Mrs. P. E. 
HarTWELL, Dr. JOHN A. 
HauswirtH, Dr. Louris 
Haywarp, J. B. 

Heme, Henry, JR. 

Hess, Dr. ALFRED F. 
Homer, SIDNEY 

Horr, Mrs. WALTER E. 
Huser, Dr. FRANCIS 

Huy er, FRANK DE K. 
Jacxson, Dr. V. H. 

JAMES, Puivip L. 

James, Dr. WALTER B. 
JANKOo, Dr. NEHEMIAH 
JENISON, Dr. NANCY 
JENNINGS, Miss ANNIE B. 
JoHNSON, GILBERT H. 
Kane, Mrs. JoHN INNES 
KANTROWITZ, Dr. B. A, 
Kaunitz, Dr. JULIUS 
KELLEY, Dr. CATHARINE R. 
KeEssEL, Dr. Lro 

Knicut, Dr. Aucustus S. 
KuHN, AUGUST 

LAMBERT, Dr. ApRIAN V. S. 
LAMBERT, Dr. ALEXANDER 
LAMBERT, Dr. SAMUEL W. 
DANZA; Deo Ay J! 

LaTTMAN, Dr, J. 

Levi, Mrs. ALBERT A. 

Levi, EMILE». 

Lewis, Mrs. FReEpDERIC E. 
Lewis, Dr. ROBERT 
LEWISOHN, Sam A. 
LinmMan, Dr. EMANUEL 
LirE EXTENSION INSTITUTE 
LILIENTHAL, Dr. Howarp 
Los ANGELES SANATORIUM 
Lusk, Dr. GRAHAM 

Lusk, Dr. WILLIAM C. 
LyMAN, FRANK 

McA.prin, Dr. D. H. 
McSweeny, Dr. E. S. 
Mack, Hon. JuLtian W. 
MANNHEIMER, Dr. GEORGE 
MaxweE LL, H. W. 
MEINECKE, C. WILLIAM 
MERSEREAU, Dr. WILLIAM J, 
Meyer, Dr. WILLY 

MILuer, Dr. Georce N. 
MiLier, Dr. HEYMAN RUDOLPH 
Mirier, Miss Nettie I. 
MILLIKEN, Dr. S. M. 
Mitirea, Miss HE en S., R. N. 
Mock, Hvuco 

Morrett, Dr. RupoLpH DURYEA 
MOoNAELESSER, Dr. ADOLPH 
MonrtTeEFIORE HoME AND HospPITAL 
MoRAWETZ, VICTOR 

Morris, Dr. Lewis R. 
Morris, Mrs. Lewis R. 
Morrow, Dwicut W. 
Mount Srnal Hospirau 


Munn, Dr. Joun P. 

Mutua. Lire INSURANCE COMPANY 

NELBACH, GEORGE J. 

NEUMANN, Dr. FRITz 

Newesorc, Moses 

New York TUBERCULOSIS AND HEALTH 
ASSOCIATION, INC. 

NicHois, WILLIAM H., 

Norrie, Dr. VAN Horn _ 

Norris, Dr. CHARLES 

Noyes, W. G. 

O’Brien, Morcan J. 

OLLESHEIMER, HENRY 

ORNSTEIN, Dr. G. G. 

Osporn, Mrs. WILLIAM CHURCH 

Parker, Dr. W. Byron 

PARMENTIER, DOUGLAS 

PATTERSON, Dr. HENRY STUART 

PAuLDING, J. K 

Peck, Dr. CHaries H. 

Porter, WILLIAM H. 

Post, ABRAM S. 

Potter, Miss BLANCHE 

Price, Dr. GreorcE M. 

Prince, Mrs. BENJAMIN 

REESE, Mrs. W. WILLIS 

ROSENBAUM, S. G. 

Rorm; Dr. Leocl. 

Routzaun, E. G. 

Ruppe, Dr. Ernest F. 

Rust, Miss EpitH 

SACHS, JULIUS 

Saks, W. A. 

SAVEDOFF, Dr. WILLIAM M. 

SAYRE, Dr. REGINALD H. 

ScHAlE, Dr. MILTON 

SCHULTZ, Dr. Stmon ROBERT 

SCHWARZENBACH, Rosert J, F. 

SCHWEITZER, Henry G. 

SEAGER, Pror. Henry R. 

SEGAL, Dr. JAcos 

SELIGMAN, JEFFERSON 

SHAFFER, Dr. NEwTton M. 

SIBLEY, Mrs. H. W. 

SmitH, Dr. CHaries H. 

SoLLEy, Dr. Frep P. 

SpaHrR, Mrs. CuHares B. 

SPILLMAN, Dr. RAMSAY 

STANDT, JOHN 

STEINBACH, Dr. M. Maxim 

STETTEN, Dr. DEWITT 

STEVENS, Dr. A. R. 

STEWART, WILLIAM R. 

STIVELMAN, Dr. B. P. 

STOKES, JAMES BRETT 

STRATTON, Mrs. Leitra H. 

STRAUS, NATHAN 

STRAUSS, ALBERT 

STRAUSS, FREDERICK 

Stronc, Dr. ArcHIBALD Mcl. 

STRONG, BENJAMIN 

SYMINGTON, Mrs. CHARLES J. 

SyMs, Dr. PARKER 
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TASCHMAN, Dr. Max 
TuHacHErR, Mrs, THomas D. 
THORBURN, Dr. GRANT 
TIEMANN, Miss EpitH W. 
TiFFANY, Loutrs C. 

Tresca, Dr. E. 

TuELL, Miss JosEPHINE, R. N. 
UHL, OswaLtp W. 
UNTERBERG, I. 

UNTERMEYER, ALVIN 

VAN BEurREN, Dr. F. T., Jr. 
VANDER VEER, Dr. A., JR. 
Van InGEN, Dr. PHILIP 
Warp, Dan EVERETT 
WaLkKer, Dr. JoHN B. 


Brooklyn 

ButTier, Dr. GLENTWoRTH R. 
Faison, Mrs. Samson LANE 
Hice1ns, CHARLES M. 
Howarp, Dr. TASKER 

Hutt, Mrs. C. A. 

Jupp, Dr. HERMAN 

Kanpt, Dr. Hartwic 
KAUFMAN, HENRY 

LrvINE, Dr. ALEXANDER H. 
Low, Miss Ema C. 
McGotprick, Dr. THomas A. 


AvbLErR, Isaac, Rochester 

ALBANY CoUNTY TUBERCULOSIS ASSOCIA- 
TION, Albany 

ALLEGANY COUNTY COMMITTEE ON TU- 
BERCULOSIS, Belmont 

ALSEVER, Dr. W. D., Syracuse 

AMBERSON, Dr. JAMES’ BurRNS, 
Loomis 

ANpDREWS, Miss Kate R., Rochester 

Bascock, Mrs. C. H., Rochester 

BALDWIN, HaAsELt W., Buffalo 

BARTLETT, Dr. Rozert L., Rome 

BauscH, Epwarp, Rochester 

BauscuH, WILxIAM, Rochester 

BauscH, Mrs. WILLIAM, Rochester 

Binc, Dr. Witt1AM A., Amsterdam 

BoNBRIGHT, GeEoRGE D. B., Rochester 

BonsBrRIGHT, Mrs. Georce D. B., Roches- 
ter 

Bray, Dr. H. A., Ray Brook 

BrayTON, Dr. Harry J., Syracuse 

Brewer, C. S., Herkimer 

Brewer, Dr. Isaac W., Bath 

Brewster, Mrs. H. P., Rochester 

Brower, Ernest C., Roslyn 

Brown, Dr. W. P., Olean 

Bruce, Miss Jessica, Syracuse 

BucKNALL, Mrs. Henry W. J., Glen 
Cove 

BUFFALO 
Buffalo 


JR., 


TUBERCULOSIS ASSOCIATION, 
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WALLACE, Dr. CHARLTON 
WatTERBURY, JOHN I. 
WATERHOUSE, Dr. M. M. 
Watson, Mrs. J. H. 
WEEKS, Dr. JoHNn E. 
WeEEeEks, Rurus W. 
Weiss, Dr. BERNARD 
WELKER, Dr. FRANKLIN 
WienNER, Dr. J. J. 
WIiLiiAMs, Mrs. R. B., Jr. 
Witson, Dr. Ropert J. 
WIMPFHEIMER, CHARLES A. 
Wo rr, Mrs. Lewis S. 
Wooprurr, Dr. I. OGDEN 


MatTTHews, Dr. Harvey B. 

Murray, Dr. Foster 

OBERMEYER, C. J. 

Prest, Dr. CHARLEs S. 

Reywno.ps, G. C. 

Ritey, Dr. THomas J. 

SARTORIUS, OTTO 

SELDNER, RUDOLPH 

STRACHAN, Miss Louise 

TUBERCULOSIS COMMITTEE OF THE BrooK- 
LYN BUREAU OF CHARITIES 

Warren, L. F. 


Burret, Loomis, Little Falls 

Butter, Epwarp H., Buffalo 

CarMAN, Dr. A. R., White Plains 

Casey, Miss Netuiie M., Ticonderoga 

CayvucaA County CoMMITTEE ON TUBER- 
CULOSIS AND PusLic HEALTH, Auburn 

Cuappock, Mrs. FRANK E., Le Roy 

CHALMERS, ARTHUR A., Amsterdam 

Cup, Dr. FrAnxK S., Jr., Port Jefferson 

Corr, Dr. C. H., Chenango Bridge 

Cottins, Miss RutH M., Saranac Lake 

Cotton, Dr. W. A., Castle Point 

Cone, Dr. JuLtus, Saranac Lake 

CorninG, Dr. Erastus, Albany 

CRANE, Mrs. JAMES L., Buffalo 

Date, Mrs. JosEPH S., Mount Vernon 

DAVENPORT, Dr. H. I., Auburn 

Davis, Dr. A. J., Farmingdale 

Dick, Mrs. J. Henry, Islip 

Dimon, J. W. W., Utica 

Doust, Dr. H. Burton, Syracuse 

DrESCHER, WILLIAM A. E., Rochester 

DrescHER, Mrs. WitiiaM A. E., Roch- 
ester 

DUERSCHNER, Dr. ALFRED H., Ray Brook 

Dunsar, Harris T., Buffalo 

DuTcHEsSs CoUNTY HEALTH ASSOCIATION, 
Poughkeepsie 

Dworetzky, Dr. Jutius, Liberty 

EISENHART, Mr. AND Mrs., Rochester 


588 


ELMIRA FEDERATION FOR SOCIAL SERVICE, 
Elmira 

Emans, Dr. J. Seymour, Rainbow Lake 

Emmet, Mrs. C. TEMPLE, Stony Brook 

Esserc, Henry, Purchase 

FarraANnbD, Dr. Livincston, Ithaca 

FESSENDEN, E. E., Kingston 

Fincu, Dr. LEw H., Amsterdam 

Finney, Dr. F. F., Malone 

Fiscuer, C. J., Buffalo 

FLEMING, Dr. WALTER S., Mt. Vernon 

Fiower, Mrs. Anson R., Watertown 

FLoyp-Jonres, Epwarp H., Massapequa 

Fioyp-Jones, Mrs. Epwarp H., Massa- 
pequa 

Forp, Mrs. Estuer, Liberty 

FRANKLIN, Lewis B., Flushing 

FREDERIKSEN, 7.408 Little Falls 

FRONCZAK, Dr. FRANCIS E., Buffalo 

GacE, Pror. SIMON Henry, Ithaca 

Gace-Day, Dr. Mary, Kingston 

Garpner, Dr. L. U., Saranac Lake 

Garvin, Dr. A. H., Buffalo 

Genune, Dr. L. T., Ithaca 

Gipson, CHares, Albany 

Given, I. S., Buffalo 

Gopparo, Dr. WaLteR W., Schenectady 

GOLEMBE, Dr. HARVEY, Liberty 

GREISEN, Hans P., Tuckahoe 

HACKENHEIMER, JACOB, Buffalo 

Haves, Dr. J. N., Saranac Lake 

Hayes, Miss M. "CAMILLA, Ruch oaks 
anac Lake 

Hazarp, Mrs. F. R., Syracuse 

Henpriksen, Mrs. Eruet M., Harts- 
dale 

Hitcu, Mrs. 
burgh 

HorHeinz, Mrs. R. H., Rochester 

Hottts, Dr. Leroy F., Richland 

Hoores, Maurice, Glens Falls 

Horxins, Mrs. W. W., Geneva 

Howx, Dr. Horace Joun, Mt. McGregor 

Huyck, Mrs. Emiry, Albany 

IpEAL Rest SANATORIUM, Orwell 


FREDERIC DELANO, New- 


IrHAcA TUBERCULOSIS ASSOCIATION, 
Ithaca 

Jensen, Dr. WitttAM C., Olean 

* Jewett, Dr. Davin B., Rochester 

Jounson, Mr. anpd Mrs. Buvurcess, 
Poughkeepsie 


Jones, Miss Carotine M., R. N., Yon- 
kers 
Kaun, Eucene W., Larchmont Manor 
Kester, Mrs. Leonarp, Bronxville 
KEENE, Dr. C. H., Buffalo 
Keitu, Dr. Horace G., Yonkers 
KENNEDY, THOMAS F., Amsterdam 
Kerin, Mrs. WiittraM E., Troy 
Kein, Mrs. WILLIAM T., Sea Cliff 
Kors, Dr. Epwin P., Holtsville 
KOUWENHOVEN, Dr. JoHN B., Yonkers 
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KRUMWIEDE, Dr. CHARLES, JR., Bronx- 
ville 

Lartrp, Miss Mary F., Rochester 

LAUDERDALE, Dr. WALTER E., Geneseo 

Lawson, Dr. WiiiAm E., Jr., Albany 

Licuty, Dr. JoHn A., Clifton Springs 

LINDER, WALTER, Saranac Lake 

Luioyp, Dr. JoHN J., Jr., Rochester 

Lo Grasso, Dr. Horace, Perrysburg 

Lops, Cart F., Rochester 

Loms, Mrs. Cart F., Rochester 

Luptow, Henry S., Troy 

Luquer, Miss ELOIsE P, Bedford Hills 

LYALL, Dr. Haroxp, Perrysburg 

McDowE 1, Gon Cohoes 

McMaunon, Dr. B. T., Loomis 

MacNEAat, Dr. W. J., Forest Hills 

Mapison County TUBERCULOSIS Com- 
MITTEE, Oneida 

Magar, Miss NELLIE Z., Penn Yann 

Marks, Marcus M., Eagle Nest, Hamil- 
ton County 

Mayer, Dr. Epncar, Saranac Lake 

Meap, Miss Frances, Lake Waccabuc 

Meu, Dr. WitiiamM M., Buffalo 

Metrics, Mrs. Ferris J., Bronxville 

Mercer, Dr. A. CLIFForD, Syracuse 

Meyers, Henry von L., Suffern 

MIcHAELS, JosEPH, Rochester 

Miter, Dr. C. Ross, Syracuse 

Maier, Dr. Joun G., Lancaster 

Mutter, JoHNn H., Flushing 

Morrat, Dr. Henry, Yonkers 

MorrettT, Mrs. R. C., Utica 

Moore, Dr. James H., Loomis 

Moore, Dr. VERANUS A., Ithaca 

Morcan, Dr. R. H., Mt. McGregor 

MuLuett, Dr. ArpAN M., Mt. McGregor 

Muncer, Henry G., Herkimer 


oS 


Newcoms, Mrs. JAMEs E., Lake Kush- i 


aqua 

NicuHots, Mrs. JosepH LoncwortH, Sar- 
anac Lake 

NicoLtt, Dr. Matrutas, Jr., Albany 

Norton, Dr. C. W., Cazenovia 

OxmstepD, Mrs. J. W., LeRoy 

ONEIDA COUNTY COUNCIL ON TUBERCU- 
LOSIS AND Pusiic HEALTH, Utica 


ONONDAGA CouUNTY TUBERCULOSIS AND ~ 


Pustic Heart AssociaTIon, INC, 
Syracuse 


ORANGE COUNTY COMMITTEE ON TUBER- 


CULOSIS AND Pusiic HEALTH, Goshen ~ 
Orpway, Dr. WittrtAM H., Mt. McGregor — 


OrMSBEE, MAtcotm H., Massapequa 

OrMSBEE, Mrs. Matcotm H., Massa- 
pequa 

OtTsEGOo CouNTY TUBERCULOSIS AND PUB- 
Lic HeaLtH ASssocIATION, Oneonta 

PacKArD, Dr. E. N., Jr., Saranac Lake 

PARKINSON, Dr. VERNON M., Salisbury 
Center 

PARRAMORE, Dr. JAMES O., Rochester 
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PaTTESON, Mrs. Ropert A., Tarrytown 

Pau, Dr. WiILL1AM K., Belmont 

Peck, Miss SaraH W., New Rochelle 

Penton, Miss Anna E., Poughkeepsie 

PerKINS, Miss Emity S., Riverdale-on- 
Hudson ‘ 

PESQUERA, Dr. 
Gregor 

Peters, Dr. ANDREW, Loomis 

PraFrFr, Otto, Oneida 

PLUNKETT, Dr. Rosert E., Albany 

PoLanpd, Miss K. Erizasetu, Rochester 

Post, Dr. SAMUEL J., Saranac Lake 

Prescott, Miss Mary R., Saranac Lake 
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